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The world’s largest viscera conveyors 


Eleven tons of stainless ENDURO were used in building 
these viscera conveyors ... eleven tons of protection against 
corrosion and rust —against equipment replacement and 
high cleaning costs — against product spoilage and contami- 
nation, They are the largest conveyors ever produced for the 
packing industry. Full details on ENDURO can be obtained 
from the builders, Allbright-Nell Co., Chicago, IIl., or by 
writing Department FI at Republic. 
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If you want to HOLD Ice Cream Mix 
...or Milk...you can't buy a Better Tank 


Here’s wuy. This York Tank is built 
with a flooded ammonia temperature 
control system with a series of ammonia 
coils completely encircling the inside cy]- 
inder. This insures uniform temperature 
around the entire surface. 


The York Patented ammonia tempera- 
ture control allows the refrigerant to be 
held at any desired temperature. It in- 
sures that your ice cream mix will not 
freeze and that milk can be held at a uni- 
formly low temperature . . . overcoming 
the danger of “bacteria build-up.” The 
York Temperature Control also permits 
the immediate emptying of the refriger- 
ant from the coils, thereby insuring abso- 
lute safety in cleaning .. . at all times. 


Inner Shell, all parts coming in contact 
with product are Stainless Steel (Chrome 
Nickel Alloy 18-8). Welded throughout. 
Not a drop of solder used. No toe-hold 
for bacteria. Chip-proof, rust and tarnish- 
proof .... unaffected by brine or cleans- 
ing agents. Outer shell entirely welded 
of solid plate steel . .. condensation can- 
not seep through it to rot insulation. 











A Pasteurizer that gives you quick, 
even heating 


Moderately priced it has all the features of any vat pasteurizer on 
the market today. Its height permits dumping direct from the cans 
and allows easy cleaning. Chrome Nickel Alloy used in all parts 
coming in contact with your product. It has every feature necessary 
for efficient operation and accurate control. 


York Offers Nation-wide Service 


At the nearest York branch—and there are 72 of them—you will find 
expert engineering service and advice. Men from Headquarters for 
Mechanical Cooling who can advise, plan and install the York equip- 
ment that will insure efficient and economical handling of your 
product. York gives you this service in every important center of 
demand. 


YORK ICE MACHINERY CORPORATION, YORK, PENNSYLVANIA 
HEADQUARTERS BRANCHES THROUGHOUT THE WORLD 
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Refrigeration 


Those who during the past 25 to 50 years have 































used Frick Refrigeration for packing and storing 


foods will recognize in it the qualities of economy 








Ten to Twenty Per Cent Increased Production and Power Savings and reliability needed for successful alr condition- 
Up to $200 per Month Have Resulted From Quick Hardening Ice 
Cream By a Blast of Air at 40-50 Degrees Below Zero in This - 

Tunnel at the Hershey Creamery Company, Harrisburg, Penna. ing work. 


Because the heart of an air conditioning system 
is the refrigerating equipment. And Frick Refrig- 
erating Engineers are most thoroughly experienced 
in fulfilling the exact requirements of the Food 


Industries. 


Write now for bulletins on Air Conditioning 


with Frick Refrigeration, and a list of installations. 


DEPENDABLE DEPENDABLE REFRIGERATION SINCE SINCE 
The U. S. Bureau of Standards at Washington, D. C. Uses 5 Large (NI (87S K se): 


Frick Carbon Dioxide Compressors for Test and Research Work, 
Including Air Conditioning. “i _ WAYNESBORO, PENNA. 
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Sharp and Dohme, World-Famous Pharmaceutical Chemists, Perform Air Condi- 
tioning and a Dozen Other Cooling Services With 4 Frick Machines, at Their Plant 
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CONTROLLED ATMOSPHERES NUMBER 


WHEN you read this entire issue 
you will not learn how to design 
an installation to control the atmos- 
phere in your plant, but you will learn 
what such control will do for you, how 
to recognize your needs for a con- 
trolled atmosphere and how it will 
perform for you after it has once 
been put under control. 

Equipment for any but the simplest 
jobs of controlling should be tailor- 
made to fit the needs of a given job. 
The equipment makers’ engineers can 
tell you what you will need to per- 
form a job, but it is up to the food 
manufacturer to decide pretty defi- 
nitely what he wants done. 


ONIZED AIR NOTE: We don’t 
want to boast, but we have recently 
been to Harvard for a three-hour 
course of special instruction on ion- 
ized air from Professor C. P. Yaglou. 
To prove his point that air can be 
ionized without simultaneously pro- 
ducing ozone, he caused us to lie on a 
bed in a special room where he turned 
on enough electricity to generate be- 
Dy aA 
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oat 








er: 
ral ~ 


tween nine and ten million ions per 
ccm. in the air. One could draw a 
one-inch spark from any part of our 
recumbent anatomy as long as we 
Were insulated by the bedding, but no 
ozone could be smelled. 
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Notes and Comment 


Though Professor Yaglou will not 
admit any casual relationship, we af- 
terwards observed an irresistible de- 
sire to talk loquaciously and to drive 
the car through red traffic lights. In 
fact, the feeling of exhilaration which 
we experienced leads us to believe 
that we ought to have an ionizing ma- 
chine in our home the next time we 
have a party that shows signs of 
going sour. 


OCIETY NOTE: A few days 
ago we accepted an invitation to 
“cocktails between 5 and 7” in a pent- 
house atop a mid-town New York 





tower to meet a celebrity who, we 
have it on good authority, is soon to 
do much in the way of popularizing 
one of the items in our daily diet. 
Having spent most of our life in 
small towns, our previous knowledge 
uf penthouses has been derived solely 
from the movies. Though apprehen- 
sive of running into a murder or Jean 
Harlow or something, we resolutely 
went through the ordeal. And, you 
will be relieved to know, we made 
only a few very serious blunders 
which, in a manner of speaking, is 
doing right well for a novice. 

Only a fleeting glimpse of the said 
celebrity could we gain, but we had 


a most entertaining chat with the ca- 
terer, who explained how he figures 
the cost of big parties. 


| ere dog food? All the recent 
blah about folks eating canned 
dog food is more than a year late. It 
may be good campaign material, 
which we doubt, but the fact is that 
.Foop INDusTRIEs first commented on 
the new market for charcoal in dog 
food to reduce its eye appeal on page 
105, March, 1935. 


Ethylene Pickles? 


= discussing with E. M. 
Chase of the U. S. Department 
of Agriculture, the uses of ethylene 
in the processing of English walnuts 
to get the husks off more easily, the 
idea occurred to us that perhaps 
ethylene might have some use in the 
pickle business. 

Every year there is a mad rush to 
be the first to get the new dill pickles 
on the market, and often brine pickles 
have to wait until the following 
spring until the cure is complete be- 
fore they can be “finished.” 

If ethylene has the function of 
speeding up normal life processes, 
might it not be worth an experiment 
to determine what it will do in hasten- 
ing the curing of dills and salt “pix”? 
It might be possible to cure them in a 
much shorter time, or at a higher 
salt concentration with consequently 
stronger and more enduring physical 
structure. Even sauerkraut might be 
cured much more rapidly in this way. 

Our idea would be to experiment 
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in a small way by slowly bubbling 
ethylene gas through the pickle brine 
as soon as the cucumbers are put 


down. But use pure gas, and for the . 


love of Mike, don’t try any one thou- 
sand-bushel tanks for the first experi- 
ment! Try it out in a small way 
until you have some idea what is 
going to happen. It might prove to 
be utterly worthless. 

On the other hand, it might suc- 
ceed admirably, and then think of the 
merchandising possibilities. There is 
all the possibility of capitalizing on 
oil company publicity for Ethyl Gas 
by calling our new pickles “Ethyl 
Pickles.” 


Sensible Heat vs. Latent Heat 


ANY articles in this issue of 

Foop INDUSTRIES mention sen- 
sible heat and latent heat. To get 
the most from your reading it is im- 
portant to understand the difference 
between the two. 

Sensible heat refers to the heat that 
can be felt by the senses. The term 
has no connection whatever with wis- 
dom, or good judgment or common 
sense. Sensible heat can be measured 
by a thermometer. 

Latent heat, on the other hand, 
cannot be measured directly by the 
thermometer. If any substance 
changes from a solid to a liquid, or 
a liquid to a vapor, or solid to a 
vapor, it absorbs heat during the 
change of state, but the temperature 
does not rise until after all of the 
substance has been changed. If there 
is no temperature rise, then there is 
nothing that can be felt by the senses 
and there is nothing that can be 
measured directly by a thermometer. 
In other words there is no change 
of sensible heat, yet careful experi- 
ments have proved that heat has been 
absorbed. This heat is called latent 
heat. When the reverse takes place 
and vapors are condensed to liquids or 
liquids frozen to solids, the same 
amount of heat is given off that was 
absorbed during the corresponding 
change of state and it is still called 
latent heat. 

Our bodies are kept cool by the 
latent heat of evaporation of water, 
principally from our lungs but also to 
a smaller extent from the skin. 

To illustrate the two forms of heat 
by an easy example, consider the fol- 
lowing: If the moisture is removed 
from a quantity of air by an absorbent 
such as silica gel, the latent heat of 
condensation of water is given off and 
the temperature rises correspondingly, 
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even though no other heat source is 
applied to the air. The latent heat has 
become sensible heat. If now the dry 
air is sprayed with water at the same 
temperature as the air, some of the 
water will evaporate and latent heat 
will be absorbed causing the tempera- 
ture to fall. In this case sensible heat 
is converted back into latent heat. 

Both aspects of heat are present in 
any atmosphere that contains moisture. 
Their sum is called the total heat. 
Readers of Foop INpustries do not 
have need to be air-conditioning engi- 
neers but they need to understand the 
basic principles. 


Get Rid of Non-Sterile Sawdust 
el we are discussing con- 


trolled atmospheres, it is time to 
give vent to our periodic squawk 
about sawdust on the floors of meat 
coolers and cold storage rooms. 

American meat handlers can well 
afford to take a lesson from the best 
English practice on this point. Be- 
cause of England’s great distance 
from the origin of most of its supplies 
of meats, it is necessary to exert every 
possible precaution to make the meat 
keep. And the English meat handler 
is well aware of the hazard of dust 
contamination. 

On the other hand, in America, we 
still sprinkle sawdust liberally on the 
floors and hope for the best while 
scuffing it about as we walk through 
the rooms. Only the much shorter 
marketing period prevailing in the 
United States permits this practice to 
continue. It is really nothing short 
of sheer luck. 

It is strange that no other adequate 
absorbent has been discovered for 
this purpose, or why someone has 
never tried sterilizing the sawdust in 
a high temperature dryer. 


Let’s Be Sensible About This 


No doubt the zealots who are plug- 
ging for the clause in the Copeland 
Bill, to revise the food and drug law, 
which will require the label of a food 
to list all of the ingredients when no 
standard has been promulgated for 
that food, will be greatly pleased by a 
recent paper by Dr. Walter Alverez 
of the Mayo Clinic. He told the Amer- 
ican Gastro-Enterological Association 
about cases of narcolepsis (abnormal 
drowsiness), canker sores, hayfever, 
and digestive troubles caused by sensi- 
tiveness to certain specific foods. Even 
the cream in one man’s morning coffee 
has caused him to fall asleep at about 





11 o’clock every day regardless of 
where he might be. 

Apparently the majority of persons 
are more or less sensitive to some sub- 
stance. And if one reads “Allergy,” 
by Dr. Warren T. Vaughn, it will be 
found that the list of responsible or 
causative substances goes way beyond 
foods to take in wool, feathers, cat- 
hairs, dog-hairs, dust, leather, a host 
of drugs, pollens, glue, tobacco, etc., 
the number of the total running into 
hundreds of items. Furthermore, 
every known spice is on the list. 

Uninformed or biased zealots see 
only the foods that are responsible. 
They forget or ignore all other sub- 
stances. If only foods were respons- 
ible for allergies probably we would 
pull in our horns and agree that for the 
good of the unfortunates, the labels 
should disclose the ingredients and 
when we say ingredients we mean 
every single one of them, including the 
spices. And we would not exempt 
any food regardless of whether the 
Food and Drug Administration has 
promulgated standards therefor that 
were acceptable to the Honorable Sec- 
retary of Agriculture. 


Largest User of Dust Filters 


_ strange facts are discov- 
ered as byproducts of any search 
after knowledge. But none more cu- 
rious has been discovered in our in- 
vestigation of all aspects of atmos- 
pheric control than the fact that the 
industry that is most interested in 
securing clean, dust-free air, is not 
the food industry, not the hospital 
industry, not even the pharmaceutical 
industry. 

It is none other than the steel in- 
dustry that is apparently the largest 
user of air filters where they are used 
for the protection of motors and elec- 
trical equipment. Steel leads even 
department stores, hotels, and hos- 
pitals. Food lags way behind. 


No Easy Way to Figure Costs 


HAT will an air-conditioning 

unit cost installed? We asked a 
number of equipment makers if there 
was any simple rule-of-thumb method 
of guessing what an_ installation 
would cost in round numbers. 

They all said there was no simple 
way to figure it out any more than 
there was to figure out what a new 
electric motor, boiler or elevator 
would cost installed. It all depends 
on what needs to be done, how much, 
where, at what rate and how big. 
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WHY 


ARE IMPORTANT TO YOU 


* 


human progress in technical fields since 1900 is an 

increasing independence of natural conditions and 
a growing domination over the vagaries of nature when 
it is worth our while to exert the effort. 

To be sure, when we set out to control our atmos- 
pheric environment, we do not try to control all out- 
doors. But we are able to wall in any amount of space 
we need and produce accurately controlled conditions 
in that space; and, better yet, we can do it with greater 
satisfaction and lowered cost as the years go on. 

To call this form of control of the atmosphere by 
the popular term “air conditioning” is correct only 
when certain definite conditions have been fulfilled. 
Much harm has been done to those who labor in the 
field of true air conditioning by the current indis- 
criminate use of the term, for the lay public has been 
gradually misled into a belief that putting an extra- 
efficient humidifying device onto a hot-air furnace for 
one’s home is actually air conditioning. 

Such an erroneous belief, though innocent in itself, 
works a hardship to those who are engaged in supply- 
ing the equipment and the knowledge of how to per- 
form a real job of air conditioning, for it sets up false 
standards of values in the minds of possible users. 

Real air conditioning involves many controls of the 
atmosphere all operating simultaneously: it involves 
both cooling or heating to a predetermined tempera- 
ture; it involves controlling the humidity irrespective 
of out-door humidities. It further involves removal of 
dust from the air; the removal of obnoxious odors; 
and furthermore it involves control of the rate and 
distribution of air movement. And all of this costs 
a lot more money than the mere cost of a unit heater 
and a humidifier, or a unit cooler, or an air circulating 
fan for the reason that it is an engineered job, “tailor 
made” to fit a definite set of conditions in a definite 
place and is fully automatic. 


(> sn progres among all characteristics of 
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The foregoing concept of true air conditioning is 
that of the American Society of Heating and Venti- 
lating Engineers (ASH &VE). Anything involving 
any lesser degree of control of atmospheric factors 
is not air conditioning in the strict sense though it may 
be a form of controlling the atmosphere. Putting a 
unit cooler into a storage room is, therefore, not air 
conditioning: it is only a small part of it. Installing 
a humidifier is not air conditioning, nor is the use of 
an air filter or an air washer to be regarded as true 
air conditioning unless it is all hooked together in an 
integrated automatically controlled unit the perform- 
ance of which meets the definition of air conditioning 
as adopted by the ASH & VE. 


| pao these reasons the term Controlled Atmospheres 

has been selected to describe the subject matter in this 
special theme number of Foop INpustries. This item 
also covers many other aspects of control of the atmos- 
phere that ordinarily escape attention, for control of 
temperature, humidity, dust and air flow is only a part 
of the story—the physical part. There are also forms 
of control of the chemical composition of the atmos- 
phere that are just as important as the physical control, 
though to one interested only in comfort air condition- 
ing they may be meaningless. But in this issue of Foop 
INDUSTRIES we are not interested in human comfort. 
Only the achievement of a desired technical objective 
under the highest obtainable degree of perfection in- 
volves our attention, and in a highly abbreviated form 
is presented the whole broad picture of the industrial 
possibilities of control ot the atmosphere in terms of 
the reader’s self-interest, together with descriptions of 
the equipment available for doing the different jobs. 

A good reason exists for including discussions of 
control of chemical composition of the atmosphere with 
the discussions of physical control. In most cases they 
are inseparable in practice. For instance, control of 
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COz in beef-storage in ocean transport is ineffective 
unless it accompanies temperature control. Neither 
can smoke control, in the process known as smoke 
curing of meats, be made effective without simultaneous 
temperature, humidity and air movement control, for 
without. them it would not be smoking. 

Likewise when ethylene is employed for accelerating 
the ripening of fruits and vegetables there exists the 
need for a controlled rate of air circulation. Further- 
more, ozone is not ordinarily employed in food estab- 
lishments unless it is used in a low temperature room 
accompanied by controlled humidity, temperature and 
air movement. 

Hence to present a part of the field of controlled 
atmospheres without presenting it all would be to pre- 
sent a half-truth—to place an unwarranted emphasis 
on so-called “air-conditioning” factors alone—when 
future progress will undoubtedly supplement and aug- 
ment the physical factors with chemical factors. 


ANY industrial advantages are to be gained by 

the food manufacturer’s complete control of the 
atmosphere of his plant or departments in his plant. 
These in general include the following: 


(a) Retention or restoring of the original quality of the product 
or raw material. 

(b) Prevention of spoilage, decomposition, molding, or their 
retardation, 

(c) Prevention or retardation of drying. 

(d) Maintaining of best possible conditions for carrying out 
a process or a manufacturing operation. 


In all of the foregoing it should be remembered that 
comfort is not an objective—only profits. 

In order to gain the most information from this 
“Controlled Atmospheres” Number it is advisable to 
keep in mind how the issue has been planned. First 
of all, a check sheet shows in detail how each of 55 
different branches of food manufacture utilizes atmos- 
pheric control when the job is done well. 

Though subsequent discussions reveal the distinction 
between chemical and physical control it is impossible to 
deal with them separately in a practical way. 


5 aeons scientific principles on which air conditioning 

rests are explained by a well-known air-conditioning 
engineer. The idea is to tell readers how air condi- 
tioning works, how the user employs it, how the engi- 
neer determines what is needed. His exposition is 
not for the purpose of making air-conditioning engi- 
neers out of every reader but to tell the reader what 
can be expected of air conditioning. Control of the 
rate of air movement is so important that another air- 
conditioning engineer has been invited to emphasize 
that phase. 

Successful use of atmospheric control depends in 
part on the user. He has his own job to perform for 
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he must learn how to use this new tool and adapt his 





: ec App 
own operations to standardized conditions. Kroger op 
Grocery and Baking Co. realized that when they had - 


the Kroger Food Foundation do the necessary research. 

Next comes a description of important types of 
equipment used for physical control of atmospheres 
and a list of the principal manufacturers. 

A brand new entrant into the industrial field is the 
new bactericidal ultraviolet lamp, the application of 
which is described in this issue of Foop INpusTRIEs for 
the first time. It makes possible a form of control which " 
we have named bacteriostatic control, by which is meant 
that where its rays are shining it is impossible for molds, 
yeasts and bacteria to grow. 

Also there are competent lucid discussions of the 
biological principles underlying the handling of many 
foods. In some cases it is possible to “anzsthetize” 
them while in others the same treatment suffocates 
them. Anyone will be highly interested in this rela- 
tively new development. We ourselves have been 
fascinated by the discovery of the use of ethylene to 
aid in the husking of certain nuts. 

Case studies of atmospheric control, taken from 
actual experience in food plants, although by no means 
exhausting the subjects, have been chosen to illustrate 
as far as possible the various combinations of the sev- 
eral factors shown in the check sheet, such as: 


Type of Control Example taken from 


Bacteriostatic control ..........ceee- Meat Packing, Baking 


Temperature control—mild .......... Essential Oils 
Temperature control—medium ....... Fruits and Vegetables 
Temperature control—low .........++. Fish 

Humidity control—low ..........+ee- Confectionery 
Humidity control—medium .......... Milling 


Humidity plus temperature control.... Baking 
High humidity plus air movement 





CN 6 Fidnsis icv arceeinesien Macaroni 
Dust control plus temperature control. . Brewing and Egg Breaking 
MG als COMMINONING 6 5 os. soineeccssiene Brewing 
Unsolved problems of humidity and 
temperature control ...........000. Meat Packing 
Dust control plus humidity control..... Meat Packing 


CO: control plus temperature control. . Meat Transportation 
CO. control plus partial temperature 


QD incks dvenakssenesisercsens Meat Transportation 
Ethylene control plus temperature 
Ni iiint bikneinndsaineeee Saad Fruits and Vegetables 


Ozone control plus temperature control. Cold Storage 
Smoke control plus temperature control 
plus humidity control .............. Meat Packing 


mer all of the subjects can be covered within the 

confines of a single number of a magazine. Some 
of the articles will be left over to appear in July and 
August. 

For the reader the important thing is to analyze his 
own industrial problems in terms of the type of control 
and determine in terms of dollars and cents what bene- 
fit such control would be to him. Remember your 
interest is in profits, not in comfort. 
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Applications listed here are exclusive of those involving the control 
of atmosphere in cans, glass, containers or packages, being restricted 


to treatment of the atmosphere in rooms or other large enclosures. 


Controlled Atmosphere 
Applications 
in the Food Industries 


Bakery Products Biscuits, Crackers... ... 00... cece cece cccccccccucuecs 
lle PaaS IGS OE, Gee ane a Lake Sek ene 
lt, 5c uel), stniecies sek ee aon ee: 


Beverages ht a se 5 ba RNA e Ee eae. 
PN IN 5 oso k ooo v'c nnn he kb acwcceas 
I akisann Pea oeL eal we ON Rel AAe Wedel Nanas Baa 


Canned and Canned Fish and Shellfish. .............. cece ccccccees 
Preserved Foods Canned Fruits and Vegetables....................... 
Evian Fiske cual Sembee FIR... . . ccc cece iwincccvcse 
Rg IE ie ay he oa i ae Gr oan ta 
Dried and Dehydrated Vegetables .................... 
OTS CF Re ee 
Pickles, Horseradish, Mustard, Catsup, Kraut in bulk, Sauces 
Preserves, Jams, > NR eS ae ieee iat etl dats 
Salad Dressings, Mayonnaise. ..............00c cee eee 
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How Industrial Air Conditioning 


Operates in the Food Field 


HE principles of air condition- 

ing have been well understood 

and applied for many years by 
those who are technically trained and 
well grounded in the subject. They 
have been applied to a great variety 
of industrial processes and there has 
been a wide diversity in the character 
and method of application. In some 
installations, the primary purpose is 
to produce a humid atmosphere with 
little, if any, temperature reduction. 
In many other cases a close control 
of temperature with a lowering of the 
relative humidity is required. Con- 
ditioning for human comfort, the ap- 
plication that today is most widely 
discussed, is an application requiring 
heating and humidification in winter, 
and cooling and dehumidification in 
summer. 

It is, perhaps, inevitable that the 
focusing of the attention of the lay- 
man on the comfort field has also 
caused some confusion and miscon- 
ception of the meaning of the term 
“Air Conditioning.” Therefore, ni 
undertaking an objective discussion 
of the principles of air conditioning 
as applied to the food industries, it 
would be well to define air condition- 
ing. 

Fortunately, a clear and authori- 
tative definition which is almost uni- 
versally accepted is provided by the 
American Society of Heating and 
Ventilating Engineers, as follows: 
“Air Conditioning—The . simultane- 
ous control of all or at least the first 
three of those factors affecting both 
the physical and chemical conditions of 
the atmosphere within any structure. 
These factors include temperature, 
humidity, motion, distribution, dust, 
hacteria, odors, toxic gases, and ion- 
ization, most of which affect in 
greater or lesser degree, human health 
or comfort.” This is a broad defini- 
tion and can be simplified somewhat 
for the purpose of our discussion by 
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combining motion and distribution 
under one heading “air motion” where 
it is understood to be air motion over 
the product. Next, by combining the 
factors of dust, bacteria, odors, toxic 
gases, and ionization, under the head- 
ing “air purity.” We thus have three 
factors—temperature, humidity and 
air motion—which, it must be empha- 
sized, must be under simultaneous 
control as a minimum provision for 
true air conditioning. The fourth 
factor “air purity” must be present in 
greater or lesser degree as required 
by the application. 


T is obvious then that the mere 

cooling or heating of air in a room 
which provides for temperature con- 
trol and, incidentally, has an effect 
on the relative humidity (and also, 
because of gravity, an effect on air 
motion) does not constitute air con- 
ditioning because it does not coordi- 
nate and control all of these factors. 
A fan might be used in this room to 
provide controlled air motion, but 
again the room is not air conditioned 
unless adequate controls and equip- 
ment are provided to control also the 
temperature, humidity and, in some 
cases, purity. 

For the air conditioning engineer 
to produce the required conditions in 
any application, it is necessary for him 
to know; first, the properties of air 
with respect to its temperature, hu- 
midity, motion and purity; second, 
he must know or have specified to 
him the conditions which are best for 
the product to be conditioned and, 
third. he must be able to select and 
design eauipment which will provide 
these optimum conditions under ade- 
quate control regardless of outside 
atmospheric conditions. 


HE air conditioning engineer can- 
not even start to do his job with- 
out adequate data on the proper- 


ties of air. This has been provided 
for him in the form of the psychro- 
metric chart, an abbreviated form of 
which is shown herewith. This chart 
is based on the rational psychrometric 
formulas discovered and published by 
Willis H. Carrier in 1911. It gives 
the values of moisture content, total 
heat, density and many other values 
at any given temperature or relative 
humidity. With the aid of this chart 
and complete information as to the 
characteristics of the product to be 
conditioned, the engineer can deter- 
mine quantitatively the amount of air 
to be handled, the amount of heat to 
be added or taken away, the moisture 
which must be added (humidifica- 
tion), or subtracted (dehumidifica- 
tion), and he can determine the tem- 
peratures which must be maintained 
at the various parts of the cycle. 

Knowledge of the prope:‘ies of 
air and how to control them must be 
accompanied by a knowledge of those 
conditions which give the best results 
for the product. 


TF the object of the conditioning 
operation is control of spoilage, 
those factors which cause spoilage 
must be known. It is equally impor- 
tant to evaluate the relative impor- 
tance of each of the fundamental 
factors of air conditioning with re- 
spect to its control of spoilage. Micro- 
organisms and bacteria are either 
present in large quantities in food 
products or they may be acquired by 
contact with the air. If the product 
is in a suitable atmospheric environ- 
ment, these bacteria will multiply 
rapidly, causing spoilage and decay. 
Conversely, by surrounding the prod- 
uct with atmospheric conditions un- 
favorable to bacterial growth, fresh- 
ness can be maintained and spoilage 
retarded. Bacterial growth is fe 
tarded by low temperatures. Spoilage 
can be reduced and retarded by keep- 
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A simplified form of psychrometric chart, which shows the inter-relations between the various 
properties of the atmosphere with which the air-conditioning engineer must work. 


ing the product surrounded with pure 
air, which retards the transfer of bac- 
teria and mold spores. In the case of 
meat products, the use of brine spray 
apparatus has proved effective because 
of the washing and germ removing 
action of the brine solution. 

In the case of the prolonged stor- 
age of live products such as fruits 
and vegetables, ventilation is a neces- 
sary part of air purity. These prod- 
ucts respire and give off CO, and 
other gases which must not be per- 
mitted to concentrate in a storage 
room. Dr. W. E. Ewell, in report- 
ing experiments carried on at the 
Karlsruhe Laboratories in Germany, 
has shown that humidity has a marked 
effect on mold growth. It is much 
more rapid at high humidities even 
at low temperatures. Mold growth 
can be retarded by uniform and posi- 
tively controlled air motion which 
eliminates stagnant areas where high 
humidities are built up when the prod- 
uct gives off moisture. Control of 
air motion combined with humidity 
control is also a factor in preventing 
Insanitary conditions which result 
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from condensation on floors and ceil- 
ings. The resulting drip provides 
breeding places for harmful bacteria. 


_ exposed food products con- 
tain moisture to some degree. In 
conditioning these products, it is sel- 
dom possible to consider humidity and 
air motion separately. The effect on 
animal products furnishes a good ex- 
ample of this fact. Drying or shrink- 
age of meat products is to be avoided 
except in those cases where it is the 
object of a process, such as curing of 
summer sausage. It is not possible, 
however, to completely eliminate 
shrinkage because there is always a 
certain amount of moisture working 
its way through the cellular tissue 
and coming to the surface. Such 
products must be surrounded with 
air at low temperature, slow and con- 
trolled air motion, and humidity that 
is high but still low enough to carry 
away the normal amount of moisture 
that comes to the surface. Mold 
growth and sliminess will occur in 
those areas where the air motion is 
too slow to prevent a film of high 


humidity air surrounding the prod- 
uct. In the areas where air motion 
is too rapid, the turbulence around 
the product will cause drying at too 
fast a rate and it will lose its fresh 
appearance by discoloration. 


HERE are other classes of food 

products where drying or shrink- 
age is desirable and which are proc- 
essed to obtain this result. Well- 
known examples which might be cited 
are: chewing gum, smoked meats, 
summer sausage. Since many of 
these drying processes are also effect- 
ing a cure in which biological changes 
occur in the product, the operating 
temperature varies within wide limits 
for different products. Summer sau- 
sage, for instance, is dried and cured 
at sub-normal temperatures, while 
temperatures for smoked meats such 
as ham and bacon are much higher. 
Regardless of whether the tempera- 
ture is high or low, the product is 
usually surrounded with air at rela- 
tively rapid motion and relatively low 
humidity, since both of these factors 
tend to increase the drying rate. 
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In the process of drying, the prod- 
uct gives up its moisture to the air 
and the air must in turn be dehumidi- 
fied. At high temperature, this can 

*be done by releasing from the room 
continuously a percentage of the high- 
temperature air with its high moisture 
content, and replacing it with a cor- 
responding amount of outside air 
which has a lower moisture content; 
the outside air, of course, being pre- 
heated to the room temperature. 

Reference to the psychrometric 
chart will show quantitatively how the 
foregoing is accomplished. Assume a 
smoked meat room maintained at 110 
deg. F. and 50 per cent relative hu- 
midity (50 per cent saturation) and 
assume outside atmospheric condi- 
tions as of a rainy day with air satu- 
rated with moisture (100 per cent 
relative humidity) and at a tempera- 
ture of 78 deg. F. In the outside air 
there are 10.2 grains of moisture per 
cu.ft. of air. The inside condition 
shows 13.0 grains per cu.ft. Ob- 
viously, the difference is accounted 
for by moisture taken up from the 
drying meat, and is explained by the 
fact that when the outside air temper- 
ature is raised to room temperature 
its relative humidity is reduced, as is 
indicated by the chart, to a value 
below the room value and it can ab- 
sorb more moisture. If 1,000 cu.ft. 
per minute of outside air is added to 
the room and the same amount re- 
leased, it will remove moisture from 
the room at the rate of 2,800 grains 
per minute, or 24 lb. per hour. 

A crude illustration would be to 
consider each cubic foot of air enter- 
ing the room as a container partially 
filled with water, to which water is 
added in the room and then taken out. 

If drying is carried on at lower 
temperature, say, 55 deg. F. and 70 
per cent relative humidity for a sum- 
mer sausage room, the introduction 
of outside air at 78 deg. F. and satu- 
rated with moisture would only serve 
to add moisture to the room, since the 
room air would contain only 3.4 
grains of moisture per cu.ft., whereas 
the outside air contains 10.2 grains 
per cu.ft. In this case, the room air 
must be dehumidified by mechanical 
cooling, preferably by passing the air 
through a cold water spray since the 
spray helps to purify the air and re- 
duce odors. 

The dehumidification and cooling 
of the air serves to lower the temper- 
ature and eliminate the moisture, both 
of which are desirable results. It is 
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also desirable that the rate of dehu- 
midification be substantially constant. 
Since the cooling and dehumidifica- 
tion are done in the same operation, it 
follows that the cooling rate will also 
be constant. Cooling, however, for 
the purpose of maintaining a constant 
room temperature is required only 
when outside temperatures are high 
and there is heat leakage into the 
room. When outside temperatures 
are low, the maintenance of the cool- 
ing rate for the purpose of dehumidi- 
fication will result in cooling the room 
to undesirably low temperatures. This 
means that heating in the amount 
needed must be added to the cycle of 
operation to supply the deficiency. In 
the winter season, mechanical cooling 
may be dispensed with because the 
outside air will provide the cooling 
effect required for dehumidification 
and heating will maintain the room 
temperature. 

Lemon storage and cooling is an 
example of product conditioning 
where the exact opposite of the fore- 
going is required with respect to mois- 
ture content of the air. The temper- 
ature requirement is about the same 
as given for summer sausage, but the 
humidity requirement is high—90 to 
92 per cent.. Cooling is required in 
summer to maintain the temperature 
requirement, but as dehumidification 
also unavoidably occurs with the cool- 
ing, the resultant humidity would be 
too low and undesirable shrinkage 
occur in the product. A controlled 
amount of moisture is therefore 
added to the room continuously by 
means of atomizing spray nozzles, to 
supply the deficiency. 


HIS brings us to a consideration 

of the very important ratio of 
latent heat to sensible heat ratio. 
When air is cooled and dehumidified, 
heat is taken from it in two forms— 
sensible heat and latent heat. The 
measure of the sensible heat is the 
number of degrees of cooling, while 
the measure of the latent heat is the 
amount of moisture condensed. Sim- 
ilarly, when heat is added to air, it 
may be in the form of sensible heat 
(temperature increase) or latent heat 
by the addition of moisture (humidi- 
fication). It is possible, however, to 
add moisture to air without changing 
its total heat content. When this 
happens, there is a conversion of sen- 
sible heat into latent heat, which is 
always accompanied by a correspond- 
ing decrease in temperature and, of 


course, an increase in relative humid- 
ity. This is the conversion which 
takes place in the evaporative cooling 
of air. The relation between the 
latent heat or moisture content of the 
air and its sensible heat is called the 
sensible heat ratio, and it is this factor 
which must be known, with some de- 
gree of accuracy, in connection with 
each product to be conditioned if the 
product is at all critical. 

To explain the significance of this 
relationship, we can take a beef stor- 
age room as an example. In the 
process of cooling this room, the air 
surrounding the product is dehumidi- 
fied. The product, on the other hand, 
because of its moist surfaces, acts as 
a humidifier and is constantly giving 
up moisture to the air. In doing this, 
it is converting the sensible heat of 
the air into latent heat, but it is not 
adding to the total heat of the air. 
When the weather is hot and there is 
a large amount of sensible heat leak- 
ing into the room, there is a relatively 
large amount of cooling with its 
accompanying dehumidification and, 
consequently, a large amount of sen- 
sible heat which the moisture evapo- 
ration from the product is converting 
into latent heat and the product be- 
comes too dry. The remedy is to use 
spray humidifiers in the room to take 
this burden of sensible heat conver- 
sion away from the product. In other 
words, it is cheaper to evaporate city 
water than water that may have cost 
about 12 cents per pound from the 
meat. It is to be noted that the use 
of the spray humidifier does not add 
appreciably to the cooling load. 

In this same beef storage room. 
under winter conditions, there may be 
a total absence of sensible heat Jeak- 
age into the room. The product. 
however, goes right on converting 
sensible heat into latent heat until 
there is no sensible heat left to feed 
on. In other words, the air becomes 
saturated or nearly so, at which point 
the conversion ceases. This condition. 
however, is unfavorable, as it pro- 
motes mold growth and the meat sur- 
faces become slimy. The remedy for 
this condition is to supply sensible 
heat to the room in the amount re- 
quired to carry away the minimum 
amount of moisture but still leaving 
the meat surfaces in good condition 
without slime or mold growth. As 
has been shown previously, controlled 
air motion over the product is an in- 
dispensable aid and the use of a brine 

(Turn to page 300) 
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Rate of Air Movement 


of Vital Importance 


in the design of many indus- 

trial air conditioning installa- 
tions is the importance of the correct 
rate of air movement. Often it is far 
more important than close control of 
either temperature or humidity. 

The job to be done, i.e., the pur- 
pose to be attained by the use of con- 
ditioned air, determines what rate of 
air flow should be utilized. The rate 
of air flow refers, not to its velocity 
in the ducts, but to its rate of move- 
ment in the space being conditioned. 
And this is determined by the type 
of outlets employed of which there 
are three general types: high velocity, 
medium and low velocity outlets. 

High velocity is obtained by nozzle 
type outlets; medium velocity by di- 
rectional type outlets equipped with 
movable or stationary vanes ; and very 
low velocity is usually obtained by 
an outlet in the nature of a plain lat- 
tice type grille equipped with a 
damper. 

A few examples serve to illustrate 
the type of service where the rate of 
air movement determines success or 
failure. 

In bakeries, several departments 
require air conditioning. When air 
conditioning the bread-cooling de- 
partment a very rapid movement is 
essential for the proper cooling of 
bread which leaves the oven at 
roughly 200 deg. F. Before it can 

sliced or wrapped it is important 
that every part of each loaf be cooled 
to 85 to 90 deg. F. If the air move- 
ment in the cooling room is slow the 
bread will not cool within the re- 
quired time. And, furthermore, if it 
1S wrapped before it has been prop- 
erly cooled it becomes moldy much 
more rapidly than bread which is in 
the tight condition. On the other 

d, if the velocity of the air is too 


| PREDOMINATING factor 
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> Control of air movement is par- 


ticularly important for: 


Bakery Products 
Chocolate Products 
Confectionery Products 
Dried and Smoked Fish 
Dried Fruits and Vegetables 
Macaroni Products 
Meat and Meat Products 
Raw Material Handling 











high it will cause hardening of the 
crust and “checking” of the bread. 

In the fermentation room just the 
reverse conditions are desired. A 
slow—very slow—air movement is 
used. If great care is not exercised 
in the selection of proper outlets a 
very unsatisfactory dough will result 
because of the large amount of evapo- 
ration of moisture and consequent 
crust formation on the dough if a 
rapid air movement is utilized. 


Insulation Important 


A MOST important feature of the 


dough room is the insulation of 
floor, walls and ceilings. Where 
proper insulation is absent the heat 
gain into the conditioned area will be 
so great that it can be compensated 
only by forcing greater and greater 
amounts of conditioned air into the 
room. And this will result in a 
higher rate of air movement. It 
must never be forgotten that a high 
velocity movement of air at higher 
per cent relative humidity can cause 
just as much drying as air at a lower 
relative humidity moving considerably 
more slowly. 
In the manufacture of chocolate 


coatings the correct rate of air move- 
ment is a prime factor in the cooling 
and solidifying of the large cakes of 
coatings. After the chocolate coating 
has been refined it is brought to a 
temperature of about 90 deg. F., and 
then deposited into large pans. Next 
these pans pass through a condition- 
ing tunnel in which the coating solidi- 
fies on all surfaces, but the inside still 
may be liquid. Only by the correct 
rate of air movement at this stage is 
it possible to make the entire bar set 
properly. Otherwise the bar will not 
have a proper fracture when broken, 
for the aim of the coating manufac- 
turer is to obtain a fine, clean frac- 
ture. The latter is of the utmost 
importance if the bar is to be broken 
into small pieces for sale in retail 
stores. 

Another excellent example of the 
importance of air movement is found 
in the manufacture of sausage and 
other meat’ products. In a_ frank- 
furter department, in addition to 
maintaining uniform temperature and 
humidity the air motion needs to be 
very slow. Otherwise the outside 
surface of the finished goods will be 
wrinkled and unmerchantable. 

The foregoing examples illustrate 
the impossibility of setting down 
fixed rules governing the rate of air 
movement. The problem is further 
complicated by geographical differ- 
ences, for what is right for a given 
product in Denver usually differs de- 
cidedly from correct practice for the 
same product in, say, New Orleans. 

Wide experience and competent air 
conditioning engineering knowledge 
are very important for the correct 
solutions of these problems. But the 
user of air conditioning equipment 
must also understand the reasons af- 
fecting solution of the problems and 
be guided accordingly. 
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Food Manufacturers’ Responsibility 


Before Operating 


Under Air Conditioning 


Any food manufacturer contemplating the use of conditioned air , 
in his plant will be benefited by a study of the manner in which 
the Kroger Grocery and Baking Company investigated the prob- 


lem of what must be done to get the most good out of the invest- 


ment in new equipment. Important to note is that Kroger did not 


wait until the new air conditioning unit was installed to learn these 


things. They did not wait to experiment on a full plant-size scale. 


Necessary operating data was developed by research in advance of 


completing the entire installation. 


By W. C. CULVER and GEORGE GARNATZ 


T FIRST GLANCE the term, 
“Air Conditioned Cookies,” 


may appear to be an advertising 
man’s phrase, but during the summer 
of 1935 it became reality in the pro- 
duction of our summer line of iced 
goods. 

We had previously experienced no 
little trouble with the production con- 
trol of iced pieces during the humid 
periods of our mid-west summers. 
Production executives had decided 
upon an air-conditioned room to solve 
the difficulties. In order that operat- 
ing losses and delays could be elimi- 
nated it seemed wise to get the uncer- 
tainties out of the way before the 
plant installation was completed. We 
found there was real need for definite 
data on the constitution of icings and 
the relative “by-laws” of temperature 
and humidity. 

A miniature icing operation was set 
up in the air-conditioned room of the 
Food Foundation laboratories, and 
we set out to study the best and most 
flexible combinations of humidity, 
temperature, formulas, and methods 
for producing trolley cookies of 
bright, smooth, stable appearance. 

During seasons of cool or cold 
weather, iced cakes consist chiefly of 
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marshmallow deposited on a plain 
base cake, and a protective coating of 
chocolate. When the weather be- 
comes warm, a chocolate coating 
becomes impractical because its con- 
sistency will not hold up and it de- 
velops a grayish cast referred to as a 
“bloom.” 

Water-iced pieces are particularly 
in demand therefore during the sum- 
mer, and dainty pieces of this type 
may be made on the trolley. 

This device consists of two endless 
chains which travel back and forth at 
different levels. They are about 40 
in. apart and at intervals of about 3 
ft. are joined together by “spreaders” 
which hold the chains apart and keep 
them in alignment. On each chain, 
at intervals of 6 in., are small projec- 
tions upon which bars, with a hook at 
each end, are suspended between the 
two chains. Each bar carries a series 
of pins upon which the base cakes are 
placed. 

The action of the trolley is to con- 
vey these bars back and forth slowly, 
in a horizontal plane advancing suc- 
cessively to a higher and higher level. 
By this means the ceiling height of 
the room in which the trolley is lo- 
cated, is utilized from about the 3-ft. 


level on up. The speed of the trolley 
can be varied. This is governed by 
the rate at which the cakes dry, but 
the average speed is approximately 
5 ft. per minute, requiring about 3} 
hours for one complete cycle. 

Girls hang the cakes on the pins 
while the trolley is in motion and at a 
short distance from the loading sta- 
tion the first dip tank is encountered. 

At the dipping-tank a girl removes 
a unit of pins from the trolley, sub- 
merges the cakes in a tank of marsh- 
mallow icing and then replaces the 
unit to its original position on the 
trolley. The excess icing drains onto 
an apron just under the advancing 
pins, and scrapers return the icing to 
the dip tank. 

After traveling for a suitable inter- 
val of time, the pins arrive at an- 
other dipping tank, where the process 
is repeated either with another marsh- 
mallow coating or with a protective 
coating of water icing. 

Depending upon the nature of the 
piece being produced or the trolley 
installation itself, two or three dips 
may be given. In any case, after the 
final dip a period of time elapses dut- 
ing which the travel of the trolley 1s 
continued and the cakes have an Op 
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portunity to dry. They are then re- 
moved by operators and packed. The 
pins go through a washing tank, 
emerging clean and ready for another 
charge of base cakes. 

Whether a trolley piece receives 
two or three dips, the final one is a 
protective coating made chiefly of 6x 
sugar and water, variously colored and 
favored. Through the evaporation 
of moisture from this icing, the sugar 
crystallizes. If the drying be accom- 
plished rapidly, the crystals are mi- 
nute in size and contribute to a high, 
glossy finish. 


— of cakes which call for a 
deposit of marshmallow on a base 
cake prior to treatment on the trolley 
require some attention to fit them to 
this procedure. It is necessary to de- 
posit the marshmallow some time in 
advance to permit formation of a 
“skin” so that the piece may be hung 
on the trolley. The rate at which 
this “skin” is formed is vital. If too 
much time is required, the base cake 
absorbs some moisture from the 
marshmallow, with the result that it 
becomes too soft and fragile, conse- 
quently breaking and falling off the 
pins. When this condition is encoun- 
tered, losses as high as 66% per cent 
of the production are experienced. 
The only recourse in the event of a 
soft hase cake is to postpone produc- 
tion until the base has dried out again. 
This is undesirable, since it adversely 
affects the marshmallow deposit. 

The finish of trolley cookies can be 
of the high glossy variety, grainy, or 
spotted. Only the first is desirable. 
Experience has indicated that the for- 
mulation of the marshmallow coating 
and the water icing have a bearing on 
the results. In addition, however, and 
presumably beyond any compensa- 
tions that can be made in the compo- 
sition of marshmallow or water icing, 
atmospheric conditions have a pro- 
found influence. This is particularly 
noticeable in the absence of air condi- 
tioning and is also important when it 
IS appreciated that the trolley is an 
unwieldy apparatus not well adapted 
to compensations for offsetting 
changed or variable conditions. 

Since the chocolate variety is the 
type that reflects undesirable results 
to the most noticeable degree, it was 
used in the experimental work. 

More than 200 combinations were 
Mvestigated during the course of the 
work. In many instances individual 
tests were duplicated and in the more 
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successful combinations additional 
replication was resorted to, in order 
to verify results. 

The first series of experiments was 
devoted to bringing out the results 
obtained at varying relative humidi- 
ties, maintaining room temperatures 
between 80-85 deg. F., and keeping 
the composition of the marshmallow 
and water icing constant. The marsh- 
mallow formula used was a revision 
of a typical commercial formula 
adapted to a procedure making use of 
a beater that was not equipped with a 
steam jacket. 

The formula and mixing directions 
used are as follows: 


ia 8 gas ou ohh anes eta. ear oaed 44.3 per cent 
Glucose (Dry Basis) ..+.-ee«. 14.3 per cent 
Wate COOERED 6 os cecctstees 21.7 per cent 


1.8 per cent 
9.6 per cent 
8.3 per cent 


CHOIAUINGY ween t's cies avbes 
Chocoiste TAOUOL ...cccceees 
Cocoa Powder .....--cseceee 

The granulated sugar and water 
(except a portion of the water used 
for soaking the gelatine) were heated 
slowly until just below boiling, then 








f 





the glucose was added and stirred in. 
The previously soaked gelatine was 
then added. The syrup was then re- 
heated to 170 deg. F. and the mass 
was beaten in a Hobart mixer on the 
medium speed for three minutes. 
Cocoa powder and melted chocolate 
liquor were finally added and beating 
was continued for another minute. 
The marshmallow was held at a tem- 
perature of 114 deg. F. for dipping. 

Thirty minutes after the marsh- 
mallow dip a second dip in water icing 
was applied. The formula used and 
the method followed in the making of 
this icing are given herewith: 


Powdered Sugar (6 xX) ...... 72.3 per cent 
NNR afar g: ana torn eck/d alee ead 19.3 per cent 
CRU es parece es ocke ce mute 4.8 per cent 


1.2 per cent 


Chocoiste Liggor ....6 2.6.6. 
2.4 per cent 


Chocolate Color ......-eese- 

To the heated water were added the 
glucose and melted chocolate liquor. 
This was then incorporated and the 
powdered sugar was added and mixed 
thoroughly. The chocolate color was 
finally added and the icing was stirred 




















This York unit does the air conditioning job for the trolley cookie department. 
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just enough to uniformly incorporate 
the color. The icing was finished at 
a temperature of 90 deg. F. 

After noting the results obtained at 
various relative humidities, the for- 
mulas for marshmallow and water 
icing were altered as indicated beiow, 
and used in connection with the hu- 
midities that gave fair results with the 
formulas as used originally. 

For example, the water content of 
the marshmallow was increased and 
decreased. Small quantities of invert 
sugar were substituted for some of 
the granulated sugar and the propor- 
tion of invert sugar was gradually 
built up. The time between dips was 
varied; old marshmallow and icing 
were used; the sugars were not en- 
tirely dissolved. Likewise, the water 
icing formula was revised by using an 
increased proportion of powdered 
sugar; additional water; mixing all 
ingredients together; and using cold 
water instead of hot water. 


HE results of these numerous 

experiments were graded and 
charted. The salient points gleaned 
from a study of the data and notes 
obtained led to the conclusions that 
are subsequently discussed. 

At a relative humidity of 80 per 
cent, the cakes produced had a crys- 
talline finish devoid of gloss. Temper- 
ature variation of the marshmallow in 
the dipping tank apparently did not 
affect the nature of the finish. 





When the relative humidity was re- 
duced to 70 per cent, the sugar crys- 
tals formed were somewhat smaller, 
but still too large since the cakes pos- 
sessed a dull, unappetizing appearance. 

Results at 60 per cent relative hu- 
midity, however, were very good. It 
is important to note though that the 
cake (especially the base cake on 
which marshmallow has been ma- 
chine-deposited) softened down con- 
siderably. Twenty-five minutes be- 
tween dips at this humidity gave best 
results. When the time between dips 
was lengthened beyond this, unsatis- 
factory results were obtained and the 
degree to which they offended was 
proportioned to the extent by which 
the time exceeded 25 minutes. 

A humidity of 55 per cent yielded 
generally good results, but not quite 
so good as at 60 per cent. Still lower 
humidities resulted in cakes of some- 
what spotted appearance, because the 
time between dips was too long. The 
dryer air absorbed too much moisture 
from the marshmallow, forming a 
“skin,” so that when the water icing 
was applied some of its moisture 
soaked into the marshmallow result- 
ing in the spotted appearance. 

Trials in which the air velocity was 
accelerated indicated that within prac- 
tical limits at least no deleterious 
effects need be expected. 

The time between dips plays an im- 
portant part in determining the nature 
of the finish obtained. It is essential 





When it is profitable to employ conditioned air in a manufacturing operation the 
particular department should be housed-in like this. The trolleys and air ducts 
are visible. 
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that the first dip be somewhat dry, but 
not too dry betore the water icing is 
applied. If the marshmallow be too 
moist when the water icing is applied, 
it will retard the drying and encour- 
age the formation of large crystals 
and a dull finish. 

What happens when the marshmal- 
low dries out too much before the 
application of the water icing has al- 
ready been described. All other fac- 
tors being equal, the relative humidity 
of the air and the time between dips 
can be used to a certain extent to com- 
pensate for variations in one or the 
other. 

Thinning of the marshmallow with 
simple syrup (one part water to two 
parts sugar) or with warm water, when 
the mix is too heavy produces a nice 
finish, but it is only temporary and 
spotting occurs after several hours. 

Decreasing the water content of the 
marshmallow below a certain limit 
results in a poor finish, while increas- 
ing the moisture content within rea- 
sonable limits heightens the gloss and 
improves the finish generally. 

Adding chocolate liquor and cocoa 
powder to the syrup before beating 
gives a darker, thinner marshmallow, 
but the volume is greatly reduced be- 
cause the cocoa butter adversely af- 
fects the beating properties of the 
gelatine. 

Old chocolate marshmallow, re- 
heated to the proper consistency, pro- 
duces a good looking piece of goods. 
This marshmallow, however, should 
not be thinned, since spotting is likely 
to occur. 

Invert sugar replacing a propor- 
tionate amount of sugar and water in 
the marshmallow formula yields a 
better finish and contributes to greater 
flexibility of time between dips, as 
well as contributing to satisfactory 
results at relatively low humidities. 

A heavier water icing apparently 
has no effect on finish, but a too thin 
icing slows up drying and causes a 
“pitted” effect. , 

The temperature of the water icing 
is an important factor in determining 
the quality of finish. A cold icing 
gives a dull finish, and when the icing 
is too warm, it becomes too thin and 
contributes to the “pitted” condition. 


ITH the foregoing information 

developed by research, the pro- 
duction department was enabled to 
proceed with assurance and turn out 
goods of uniform good quality under 
controlled conditions at any time. 
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grown up around the term “air 

conditioning,” so much, in fact, 
that many food manufacturing plants 
hesitate even to investigate what has 
been presented to them as such a com- 
plicated problem. In contrast, others 
consider that the installation of so 
simple a device as a unit cooler, or 
unit heater, gives them an air-condi- 
tioning system. In consequence, any 
consideration of the equipment avail- 
able for air conditioning must start 
with a definition of the operation. 

In the fourth edition (1935) of 
their standard textbook “Heating and 
Air Conditioning” John R. Allen and 
James H. Walker give the following 
definition : 


(Sere IDERABLE mystery has 


Complete air conditioning involves the 
simultaneous control of the following fac- 
tors: 

Temperature 
Humidity 

Air Motion 
Air Distribution 
Dust 

Bacteria 

Odors 

Toxic Gases 

Of these, the first three, temperature, 
humidity, and air motion, are paramount 
and no air-conditioning system deserves the 
name unless it satisfactorily controls these 
three factors. 


It so happens that there are not 
many cases in the food industries in 
which control of all of the eight fac- 
tors named by Messrs. Allen and 
Walker is necessary. These factors 
have been set up with the primary ob- 
jective in mind of the air conditioning 
of buildings for human comfort. In 
food processing, what is sought is the 
attainment of the optimum manufac- 
turing conditions with reference to. 
the quality of the finished food prod- 
uct. To reach and hold these condi- 
tions generally requires attention to 
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Equipment 
for Air Conditioning 


P As with all things that take the popular fancy, air 


conditioning runs the danger of suffering from the great 


interest which it has aroused. 


One result of this interest 


has been the multiplication of types and makes of equip- 


‘ment for carrying out the various steps of air condition- 


ing until today the layman has difficulty in keeping track 


of the utility and purpose of the many designs that are 


ohmaci acon 


The purpose of this article is to explain in simple 


language just how this equipment is employed—Editor. 


This is. No. 4 of a series on the unit operations of food engineering. 


but five of the factors, namely: tem- 
perature, humidity, air motion, air 
distribution and dust. For the pur- 
poses of the food engineer, it is suff- 
cient to consider a complete air-con- 
ditioning system as an instailation of 
equipment which controls these five 
factors simultaneously, producing a 
predetermined set of atmospheric 
conditions in the space where the food 
manufacture is being carried out. 

In addition to the cases where all 
five of these factors must be con- 
trolled, the food engineer will recog- 
nize that there are many cases in 
which the factors to be controlled are 
fewer, say temperature, air motion 
and air distribution. However, when 
such is the case, the same equipment 
can be used as is available for com- 
plete air conditioning, with the omis- 
sion of unneeded units; or advantage 
can be taken of some of the devices 
available on the market which, as unit 





heaters or unit coolers, combine two 
or three of these factors. 

With these general considerations 
referring to air conditioning in mind, 
the next step is to determine what 
must be successively done to air to 
condition it completely. While there 
are several alternate arrangements of 
these operations possible, for the pur- 
poses of this article it might be well 
to consider the following succession 
of operations: 

. Cleaning 

Heating 

. Cooling 

. Moistening or Humidification 
. Drying or Dehumidification 

. Moving 

. Mixing 

. Distributing 


SNDAUWRwWH 


It should be noted that, as air 
passes through these eight successive 
steps, each must be controlled. Ade- 
quate controls for this purpose are 
available, but, because of space limi- 
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tations, detailed discussion of them is 
omitted from this article. 

Also note that there are two gen- 
eral methods of installing air-condi- 
tioning systems: the central system 
and the unit system. In the central 
system, most of the equipment is in 
one place in the plant and the con- 
ditioned air is carried through dis- 
tributing ducts to the point of appli- 
cation. In the unit system, some of 
the equipment, as, for instance, re- 
frigeration equipment may be cen- 
trally located for the whole plant, but 
a number of sets of the actual air 
treating equipment are located at the 
various points of application. 

In Fig. 1 is seen, in outline, the 
assemblage of units that go to make 
up a complete central air-condition- 
ing system; while Fig. 2 shows one 
type of unit used in the unit system. 
It is apparent that these two installa- 
tions embody essentially the same 
equipment, though of varying design. 

Reference to Fig. 1 will identify 
the various parts of the system, and 
their functions. Fresh air enters as 
shown, the opening being generally 
protected by a screen and louvers, so 
that large items of foreign material 
may be kept out and also the size of 
the opening varied as required. Next 
in order comes an air filter or clean- 
ing device for removing as much as 
possible of the dust in the air. De- 
pending on the type of cleaning de- 
vice employed, at least some of the 
micro-organisms in the air are also 
removed by this operation. 

If the plant is in a region where 
the temperature falls below freezing, 
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Flooding 
nozzles 


opray chamber 


Central Air Conditioning System 
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a heating device is so placed that the 
temperature of the incoming fresh 
air will be raised to about 45 deg. F. 
This prevents the freezing of mois- 
ture in the air washer or spray cham- 
ber when these are employed. 

The air next passes through this 
air washer or spray chamber, which 
serves to give it the desired moisture 
content and cool it. On leaving this 
point it is clean air with a definite 
humidity, but is too cool for most 
purposes. Hence it mext passes 


through a heating coil, 
to raise its temperature 
and at the same time 
“dry” it. Here it is 
important to recall the 
meaning of the term 
“relative humidity,” 
and, for example, the 
fact that air which is 
saturated, i.e., contains 
all the moisture it will 
hold at 45 deg. F., or 
has 100 per cent rela- 
tive humidity, contains 
the same amount of 
moisture at 70 deg. F,, 
but has only 50 per 
cent relative humidity. 
This means that the 70 
deg. air can take up as 
much moisture again 
as it already contains 
before it becomes sat- 
urated. Hence _ this 
heating operation, 
while it does not actu- 
ally dry the air, 1s 
called a “drying” 
operation because tt 
increases the ability of the air to 
take moisture from other substances 
by decreasing the relative humidity 
of the air. Drying of the air is also 
accomplished by the use of dehumidi- 
fying equipment of various types, 
such as those emloying chemicals like 
silicagel or activated alumina to absorb 
moisture from the air. 

In many air-conditioning systems 
only part of the air supply is taken 
from the fresh air inlet, and the re 
mainder is recirculated from the aif- 


FOOD INDUSTRIES — June, 1936 


Louteobled 








cond: 
mixe 
circu 
mois! 
tion 
and | 
paris 
used, 
thing 
humi 
lated 
move 
will 

first 

In ot 
be in 
passe 


At 





coil, 
ture 
time 
It is 


| the 


erm 
ity,” 

the 
h is 
ains 
will 








conditioned rooms or spaces, and is 
mixed with the fresh air. This re- 
circulated air has taken up heat and 
moisture. The point of its introduc- 
tion into the air-conditioning system, 
and the amount recirculated in com- 
parison with the amount of fresh air 
used, will depend, among other 
things, upon the temperatures and 
humidities of the fresh and recircu- 
lated air. If it is necessary to re- 
move dust or odors from this air, it 
will all be introduced between the 
first heating coil and the air washer. 
In other cases some, or all, of it will 
be introduced after the fresh air has 
passed through the air washer. 

This mixing of recirculated air 
with fresh air is controlled by 
dampers in the two supplies, the rela- 
tive area of the two openings govern- 
ing the relative amounts admitted. 

Movement of air is, with all types 
of air-conditioning equipment, ac- 
complished by means of one of the 
many available designs of fans or 
blowers. This is used to impart suf- 
ficient head to the air to move it to 
the desired places, through ducts in 
the central air-conditioning system, 
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through the outlets, and finally, to the 
desired place in the conditioned space. 
Distributing the air is an operation 
involving the rate of air movement, 
the location of outlets for conditioned 
air and inlets for used air to the re- 
turn system and to the vent to atmos- 
phere, and the conditions in the con- 
ditioned space. It does not involve 
any additional equipment, except con- 
trolling devices, but is a matter of 
correct design and installation. 
Before considering the individual 
items of equipment that go to make up 
a complete air-conditioning , system, 
two points need attention. First, the 
unit systems duplicate, on a smaller 
scale, the apparatus used in the central 
systems, with the exception that ex- 
tensive ducts for air distribution are 
not needed. Second, whether the sys- 
tem installed is the central or the 
unit system, its degree of complete- 
ness will vary with the service which 
it is to perform. In many installa- 
tions, for example, only heating and 
dehumidification are required, as 
when the system is used to maintain 
warm, dry conditions surrounding a 
product that is being dried. There- 


5000 CFM 


FIG.3 Dry Air Filters 


fore, the system installed will be 
made up of a selection of the various 
items of equipment suited to main- 
taining only the conditions required 
over a predetermined range. 
Several omissions are made from 
the following discussion of equip- 
ment. No detailed discussion of con- 
trolling instruments is given, for, 
while it is true that air-conditioning 
systems cannot operate without fully 
coordinated, automatic controlling 
systems, the subject is so detailed and 
technical as to be beyond the compass 
of this article. Also primary heating, 
cooling, and air-moving devices such 
as boilers and refrigerating units are 
not considered, as these are items of 
general industrial utility, not in them- 
selves part of air-conditioning equip- 
ment. Finally, detailed consideration 
has been omitted of accessory equip- 
ment such as louvers, dampers, ducts 
and grilles, which are available in 
sufficient variety to meet the needs of 
any air-conditioning installation. 
Cleaning, heating, cooling, humidi- 
fying, and dehumidifying equipment 
are the essential parts of the air-condi- 
tioning system discussed hereafter. 
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Cleaning Equipment 


A’® cleaning devices are of two 
general types: filters and wash- 
ers. 

Air filters may be either of dry 
or viscous type. Several designs of 
dry filters are shown in Fig. 3. These 
clean the air by forcing it to pass 
through many small openings while 
at the same time direction of flow is 
changed many times. These laby- 
rinthine passages are obtained by 
interposing in the air stream a frame 
containing such materials as a num- 
ber of layers of cellulose, cotton duck, 
felt, hair, glass wool or similar ma- 
terial. The dust is removed by caus- 
ing it to lodge in the smail passages. 
Dry filters for removing odors are 
also available, using activated carbon 
as the filtering element. 

The viscous type of dust filter, 
shown in Fig. 4, makes use of a coat- 
ing of heavy oil or other adhesive 
carried on crimped wire screens, ex- 
panded metal screens, glass wool, 
processed hair, or bias-cut corrugated 
cardboard. In these filters the air is 
caused to pass in thin streams be- 
tween the coated surfaces, to which 
much of the dust adheres. 

In both these filter types, the filter 
is cleaned by washing or by a vacuum 
cleaner, except in some of the newer 
types, where the filter element is of 
inexpensive construction, so that it 
can be discarded when dirty, and a 
new filter element substituted. 

Automatic self-cleaning features 
some of the more exnensive air filters 


Glass Wool Type 





Cellular Type 







suitable for high capacity installa- 
tions, such as that shown in Fig. 5. 
In a viscous filter of this type a belt 
of the filtering materials, say wire 
mesh, is arranged vertically, held be- 
tween two endless chains, passing 
over top and bottom sets of sprockets. 
At the bottom the belt dips into a 
reservoir of oil and the upward-mov- 
ing part of the belt, thus coated with 
fresh, clean oil, is used for filtering. 
Dry filters of the self-cleaning type 
generally use fabric filtering material 
from which the dust is removed by 
shaking, beating, vibration, or an air 
blast. 

Air washers, shown in Fig. 6, con- 
sist of chambers in which the air is 
caused to flow through finely-sprayed 
or atomized water. They perform 
the primary functions of cooling the 
air and changing its relative hu- 
midity. Incidentally, air washers also 
clean the air, removing dust and some 
odors. These devices are used with 
central systems for air conditioning 
and in some unit conditioners. It is 
customary to place an air filter in the 
fresh air inlet, and also in the inlet 
for recirculated air to the air washer, 
to cut down the amount of dust and 
dirt entering the washer. This pre- 
vents the spray nozzles from becom- 
ing clogged and, in cases where the 
wash water is recirculated through 
the sprays, this water does not be- 
come unusably dirty in so short a 
time. 

Where air washers are depended 
upon for eliminating odors, the circu- 
lating water must be kept fresh, as 


Metal Screer 


FIG.4 Viscous Air Filters 


FIG.5 Continuous Self-Cleaning Air Filter 


the water, when reused, soon ceases 
to remove odors. 

Air filters are also placed in the 
bypass for recirculated air, when part 
of this air is passed around the air 
washer and enters the system just 
before the mixing dampers and fan. 
This serves to remove from the re- 
circulated air any dust that may have 
been picked up in the conditioned 
space. 

Air filters of the dry and viscous 
types usually have about 400 sq.in. of 
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surface, offer a resistance to air flow 
equal to one-tenth to one-quarter of 
an inch of water, and will pass from 
800 to 1,000 cu.ft. of air per minute 
at the usual air velocities of from 
300 to 400 ft. per minute. When 
dirty, the resistance to air passage in- 
creases, and hence cleaning or re- 
placement of filtering media becomes 
necessary. Where dust concentra- 
tions are heavy, the interval between 
cleanings or replacements is lessened. 
It is well to install a draft gage to 
show the difference in pressure be- 
tween the air filter inlet and outlet, 
so that the necessity for cleaning be- 
comes evident. 

Two cautions concerning filters. 
Some types of filters are less efficient 
with certain industrial dusts than 
with others, and consequently filters 
should be installed that will be ef- 
fective against the kind of dust en- 
countered. Filters should be placed 
so that the air strikes them perpen- 
dicularly. This can be done by setting 
the filters at right angles to the air flow 
in the duct; or, where this cannot be 
done, by installing guide vanes to 
direct the air flow. 


Heating Equipment 


EATING of air in air-condition- 
ing systems is accomplished by 
some form of radiator, with steam as 
a heating medium. The usual radi- 


. ator is made of finned tubes, which 


may be of one of several designs 
some of which are shown in Fig. 7. 
In general, these radiators consist of 
tubes carrying closely spaced fins or 
flanges of stamped metal, into which 
the tube has been inserted by press- 
ing; or cast iron sections bearing 
knobs, fins or protuberances cast on 
the outer surface. In the first case 
the tube ends are rolled into top and 
bottom headers for supply and re- 
turn; while with the cast iron heaters, 
the sections screw together after the 
Manner of the familiar domestic 
steam radiator. 

Heaters are supplied with a ther- 
mostatic control on the steam supply, 
and a trap at the outlet to handle the 
condensed steam. Air vents, similar 
to those used on space heating radia- 
tors, are also used. 

Reference to Figs. 1 and 2 will 
show that the air flow through the 
System is restricted by the heaters, 
as these are, in general, of the same 
total area as the washer, or other air 
passage in which they are located, 
and the area of the tubes and fins 
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cuts down the area available for air 
passage. This results in the air mov- 
ing at greater velocity through the 
heater section than it does on either 
side, and consequently, the heating 
capacity of the heater must be se- 
lected with this higher velocity in 
view, rather than the velocity of air 
movement through the system as a 
whole. 

The capacity of air heaters re- 
quired for any given case is de- 


termined by the number of pounds of 
air being circulated and the rise in 
temperature required. 

Air heaters are installed at the 
fresh air inlet, where they are used 
in cold weather to raise the incoming 
air temperature weil above the freez- 
ing point. For some purposes, it is 
best to do the entire heating at this 
point. In other cases, additional heat 
is obtained by using heated water for 
the spray in the air washer. Heaters 
are also used at the point where the air 
leaves the air washer. In this ar- 
rangement, the air entering the 
washer is heated to such a point that 





it will pick up the desired humidity 
in the washer, in cases of a cool, dry 
air supply; or will be “dried” to the 
desired humidity by being cooled, in 
cases of a warm, humid air supply. 
In either case, the relatively cool, sat- 
urated air leaving the washer is 
heated to the desired circulation tem- 
perature by the heater placed after 
the washer, which at the same time 
reduces the relative humidity, giving 
to the circulating air capacity to ab- 
sorb more moisture 
when it reaches the 
conditioned space. 

Another use _ for 
heaters is as boosters 
in the air ducts of cen- 
tral systems. Heaters 
are thus used, in long 
air ducts, when duct 
heat losses would cause 
the air to reach the 
space to be conditioned 
at too low a tempera- 
ture. 

It should be remem- 
bered that heaters, 
wherever located, must 
be automatically con- 
trolled and coordinated 
with the other ele- 
ments of the air con- 
ditioning system. Only 
by such control can 


predetermined condi- 
tions be steadily main- 
tained. 


Cooling Equipment 


OR cooling air, two 

types of equipment 
are available: the cool- 
ing coil, and the water 
spray or air washer. 
Which of these is used 
will depend upon the 
type of air condition- 
ing system employed, 
and the degree of cooling necessary. 
Both usually require the use of re- 
frigerating systems. 

Cooling coils are, in general, sim- 
ilar to fin-tube heaters in design. In 
fact, in some designs of unit condi- 
tioners (principally those used for 
comfort conditioning in stores and 
offices ) the same coil is used for heat- 
ing in winter and cooling in summer. 
These coils will vary somewhat in 
design, depending upon the cooling 
medium used. Cooling is accom- 
plished by water, by brine, by flooded, 
or by direct expansion systems. (See 
articles by L. A. Ramsay, Foon. In- 
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pusTRIES, October, 1935, p. 478, and 
November, 1935, p. 526 for a dis- 
cussion of the brine, flooded and di- 
rect expansion systems). The cool- 
ing effect is obtained with coils by 
air passing over the coil and fin sur- 
faces, which are cooler than the air, 
and to which the air consequently gives 
up heat. In doing this, the air is often 
cooled below the dewpoint, that is, 
cooled beyond the temperature that 
would cause it to have 100 per cent 
relative humidity. In such cases, mois- 
ture condenses out of the air on the sur- 
face of the coils and a suitable means 
of collecting this moisture and 
draining it off should be provided 
with all cooling coils. 

The air washer, 
shown in Fig. 6, has 
already been dis- 
cussed as a means of 
cleaning air. It also 
cools air at the same 
time, if it is supplied 
with cool water 
sprays, whereas, if 
the spray is of heated 
water, it may be used 
for heating air. The 
washer, instead of 
being supplied with 
sprays of cool water, 
is sometimes built 
with a cooling coil, Tube 
cooled by some re- 
frigerant. Water is 
sprayed, or allowed 
to trickle over these 
coils, and thus be- 
comes cooled, so that 
air passing through 
it is in turn cooled. 
This is more eco- 
nomical than having 
the cooling water 
cooled in a separate 
cooler or cooling 
tower, but is some- 
times prohibited by 
safety ordinances. 

In some plants, 
well water cool 
enough for the coils 
is available. 

Because water is 
picked up in the form 
of mist or fog, as well 
as vapor, by the air 
passing through the 
air washer, the out- 
let of the washer is 
provided with some 
form of eliminator to 
remove this water 
and prevent its being 
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carried on through the system to be 
deposited in ducts or on equipment. 
These eliminators generally take 
the form of a bank of zig-zag 
plates, and, in passing through them, 
the water is literally knocked out of 
the air. 

The choice between spray coolers 
and coil coolers depends up the de- 
sign of the air-conditioning system, 
whether of central type or unit type; 
and upon the degree of cooling that 
is desired. For the supply of rela- 
tively warm air of low enough hu- 
midity to pick up moisture in ‘the 
conditioned space, the water spray 
type of cooler is somewhat more eco- 
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Heating Coil Types 


nomical, requiring less refrigeration. 
However, the air washer, well-suited 
to central air-conditioning systems, is 
not so useful in the unit conditioner, 
because of its bulk. Modified spray 
systems are used, however, in some 
unit conditioners. In applications 
where low temperatures are neces- 
sary, as'in cold storage rooms, the 
coil cooler must be employed in order 
to get the temperature low enough, 
while for intermediate temperatures, 
a coil cooler or a brine spray can be 
employed. 

With coolers, as with heaters, ac- 
curate automatic control, coordinated 
with the controls of the other parts 
of the system, must be employed in 
order to maintain the desired condi- 
tions. 


Humidification Equipment 


UMIDIFICATION, or moisten- 

ing, of the air circulated by an 
air-conditioning system, is a necessity 
at all times for certain processes, and 
must be used in winter in most ap- 
plications where fresh air is circu- 
lated, because of the low moisture 
content of cold, fresh air. In the 
latter case, the air washer shown in 
Fig. 6, will serve with central sys- 
tems, while a spray is used with the 
unit conditioners. 

Where sprays are not used one or 
more humidifying units, as shown in 
Fig. 8, can be used. The principle 
of operation of these unit humidifiers 
in most cases involves the use of a 
motor driven fan of the propeller 
type, which drives a current of air 
through a spray of water, delivered 
in the direction of air flow. Others 
employ a spray or trickle of water, 
directed against a rapidly revolving 
rotor. In any case, the operation of 
unit humidifiers should be controlled 
by a humidistat, to keep the moisture 
content of the air in the humidifier 
space within the desired range. 

Two other methods are used for 
humidifying air delivered from unit 
conditioners, in cases where strict ad- 
herence to a predetermined humidity 
is unnecessary. One is the pan hu- 
midifier, consisting of a shallow pan 
of water over which the air is caused 
to flow. Water level in these pans is 
kept constant by a float valve, which 
permits water to flow in from the 
supply line, when evaporation reduces 
the level in the pan. The other type 


consists of wicks or pads of fabric, 
which are kept wet by a trickle of 
When air flows around these 


water. 
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pads it takes up water, thus increas- 
ing its humidity. 

In air-conditioning systems using 
the air washer for humidifying, the 
amount of moisture taken up by the 
air can be controlled by regulating the 
temperature of the water. In this 
case, if the air leaves the washer sat- 
urated at the temperature of the 
water, its moisture content is a defi- 
nite figure. Another method of con- 
trolling the humidity of the air leav- 
ing a washer, is to preheat the air 
entering the washer to a definite 
point, and then recirculate the spray 
water without cooling. In this case, 
the spray water soon reaches a steady 
temperature somewhat below the 
temperature of the entering air, and 
the air in passing through acquires a 
definite relative humidity. This air 
preheating can be done with heating 
coils, or by admitting recirculation air 
in controlled amount before the en- 
trance to the air washer. 


Dehumidification Equipment 


ANY industrial processes re- 

"4 quire an air supply with a defi- 
nite relative humidity of some figure 
less than 100 per cent, particularly 
if the air is depended upon for re- 
moving moisture from the products 
or from the atmosphere of the con- 
ditioned space. 

Two general methods for dehu- 
midification are employed: 1. By 
cooling air below the dewpoint, that 
is, by cooling it sufficiently to cause 
moisture to condense out. ‘This 
method employs the cooling coils, 
sprays, or air washers, already dis- 
cussed. 2. By passing the air through 
dehumidifiers, in which it is brought 
Into contact with some chemical hav- 
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FIG.8 Three Types of Unit Humidifiers 


ing the property of removing water 
from air. 

Among the chemicals used in de- 
humidifiers are silica gel, activated 
alumina, calcium chloride and lithium 
chloride. These chemicals are em- 
ployed because with them the water 
is adsorbed, that is, adheres -to the 
surface. For this purpose, the two 
chlorides are used in the liquid form 
as solutions. Fig. 9 shows a dehu- 
midifier of the chemical type. 

For processes where the moisture 
content of the conditioned air must 
be very low, use is made of the chem- 
ical type of dehumidifier, as the ex- 
pense of dehumidifying to any great 
extent by cooling is often too high. 


Air Moving Equipment 


ANS and blowers of standard de- 

sign are used for moving the air 
through an air-conditioning system 
and distributing it at the correct ve- 
locity and in the correct quantity at 
the point of application. With com- 
plete air conditioning, choice of a fan 
for this purpose can be easily made 
by means of the tables of fan charac- 
teristics published by makers of this 
equipment. Fan designs are well- 
established and any qualified engineer 
can readily select a fan suitable for 
his conditioning system, once the re- 
quirements are established. 

In the complete air-conditioning 
system, fans are used for two 
purposes. A fan sucks fresh and re 
circulated air through the cleaning, 
heating, cooling and humidifying 
equipment and delivers it to the con- 
ditioned space. Another fan is used 
for removing used air from the con- 
ditioned space, to be discarded or re- 
circulated, depending upon the design 





of the system. Other systems do not 
generally employ an exhaust fan. 

In selecting fans, allowance must 
be made for the resistance to air-flow 
set up in the conditioning equipment 
and in the distributing ducts, 
dampers, grilles and louvers. In ad- 
dition to this allowance, it is usual 
to allow some excess capacity in fans, 
as a factor of safety. 

Exhaust fans are usually selected 
with such a capacity relation to sup- 
ply fans as to maintain a pressure 
slightly above atmospheric pressure 
in the conditioned spaces. This pre- 
vents leakage of unconditioned, out- 
side air into the conditioned spaces. 


Mixing and Distributing 


IXING in a complete air-condi- 

tioning system may occur at 
three points. Two of these points in- 
volve the mixing of recirculated air 
with the fresh air supply. This may 
occur before the air enters the air 
washer, after it leaves the air 
washer, or at both places. The third 
point where mixing occurs in some 
systems is where final heating is oc- 
complished by passing part of the 
conditioned air through heating coils 
after it leaves the distributing fan, 
while the remainder does not receive 
this additional heating, but is led 
around the heater and then mixed 
with the heated portion. 

In any case, this mixing is con- 
trolled in such a way as to give the 
correct proportions to the two 
streams of air being mixed. The es- 
sential equipment is a damper of 
some kind, generally made up of a 
number of leaves, and constructed 
so that the opening can be varied 
from zero to full. A similar damper 
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is placed in the fresh air inlet. The 
opening of these dampers is auto- 
matically controlled and coordinated 
with the control of all other factors 
in the system. 

Distribution of air is concerned 
with two problems. One, occurring 
chiefly in the central systems, but 
also with multiple-outlet unit condi- 
tioners, involves the distribution of 
the air through ducts to the points 
where it is delivered to the space that 
is being conditioned. The second in- 
volves the introduction of the air to 
the conditioned space at such points, 
and with such velocity, as will insure 
its proper distribution and effective- 
ness through this space. 

The first of these problems is con- 
cerned with the correct proportion- 
ing of the ducts, in such a manner 
that the air flows in correct amounts, 
through the various ducts without un- 
due losses caused by restrictions or 
bends in the ducts. This is a prob- 
lem that can be solved correctly only 
by an engineer with experience in 
the field of air flow. A tinsmith can 
construct an impressive duct system, 
full of beautiful sweeping curves, but 
it is extremely unlikely that such a 
duct system would work well, how- 
ever much it might save in first cost. 

How air shall be introduced into 
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the space that is being conditioned 
will depend upon the result that this 
air is supposed to accomplish, the size 
and shape of the space, the velocity of 
the entering air, the quantity of the 
air introduced, the quantity of air 
removed, and the location of the place 
or places of air removal. 

It should be kept in mind that air 
entering a room, depending upon its 
velocity, will pick up and move along 
with it a greater or less amount of 
the air in the room. Also cold air 
falls and warm air rises. The method 
of introducing the air can best be de- 
termined by an experienced engineer, 
who has all the necessary information 
placed at his disposal. (See also 
p. 275 “Rate of Air Movement of 
Vital Importance,” by Vernon Cano). 

In any case, no equipment other 
than grilles, registers, louvers, or 
dampers is required in this phase of 
distribution. 


Control Equipment 


[ controlling an air-conditioning 
system, the object is to vary the 
supplies of steam, refrigeration and 
water, and the flow of air, so as to 
maintain the desired conditions stead- 
ily in the conditioned space. These 
controls must be coordinated, so that 
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FIG.9 Dehumidifier Using Silica Gel 


they work together. For best results, 
they should all be automatic. 

The controls used in industrial in- 
stallations should be of the recording 
type, so that a record may be available 
for the management showing what 
conditions prevailed at any time. The 
temperature controls and controlling 
flowmeters for air and liquids that 
are used for this purpose are all 
standard and will not be described 
here. The only instrument not gen- 
erally used for other purposes is the 
humidistat. This is a device that is 
sensitive to changes in relative hu- 
midity. Its actuating element is 
hygroscopic, expanding as the rela- 
tive humidity increases and contract- 
ing as the relative humidity decreases. 
This change is_ sufficient, when 
stepped up by a relay or pilot, to actu- 
ate a control. Humidistats are often 
combined with temperature controls 
of the thermostatic type in a single 
instrument designed to maintain con- 
stant temperature and relative hu- 
midity. Humidistats must be located 
where they are exposed to air move- 
ment or their action is sluggish and 
unsatisfactory. 

No person not well-versed in the 
theory, and experienced in the appli- 
cation and use, of instrument control, 
should attempt to select and install 
the control for an air-conditioning in- 
stallation. Unless these controls are 
correctly chosen and installed, the 
equipment cannot be expected to 
maintain correct conditions. This is 
a job for the expert, and few, if any, 
food manufacturing plants are in a 
position to get along in this matter 
without retaining the services of such 
an expert. 


Final Caution 


5 ies purpose of the foregoing re- 
marks concerning the equipment 
used for air conditioning is solely to 
acquaint the food engineer who is not 
already familiar with the equipment, 
with the purposes and main features 
of what is available from manufac- 
turers of air-conditioning apparatus. 
No food processing or handling 
establishment should attempt to pur- 
chase or install this equipment with- 
out expert advice. There are already 
too many makeshift and ineffective 
conditioning installations in existence. 
These do their owners little or n0 
good, are a waste of money, and only 
tend to discredit a unit operation 
which, if correctly used, is one of the 
most valuable tools available. 
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Enzymes 
and the Storage of 
Perishables 


By E. F. KOHMAN 


Research Laboratories, National Canners Association, Washington, D. C. 


longer regarded as perishable 

in the same sense as are cer- 
tain vegetables and fruits. The for- 
mer may be taken at their prime and 
held under standardized conditions 
for practical periods that permit them 
to be distributed and consumed in 
their prime. Not so with a number 
of our most delicate vegetables and 
fruits. If certain vegetables are har- 
vested when very young or succulent, 
their life processes are so active and 
bring about such profound changes 
during the time required for distri- 
bution that there is a temptation not 
to harvest them until coarse fibers 
have developed. Most fruits for ship- 
ment must be harvested before they 
obtain their ultimate in luscious ripe- 
ness, many still being distinctly green. 
Canning has a distinct advantage in 
such products inasmuch as canning 
is done promptly after harvesting, 
and in canning all normal life proc- 
esses are arrested. For all practicable 
purposes, a perishable product has 
been converted into a stable com- 
modity. 

Our discussion might well center 
around those perishables whose han- 
dling man’s ingenuity has not yet 
mastered. To begin with, the ques- 
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>A knowledge of the réle of en- 
zymes is useful to those engaged in: 


Canning 
Cold Storage 
Fishing 
Fruit and Vegetable Drying 
Meat Packing 
Pickling 
Preserving 
Produce Handling 
Quick Freezing 








ss 





June, 1936 — FOOD INDUSTRIES 


Atmospheres 


tion may well be asked whether the 
cost of handling them is justified by 
the benefits they impart to our die- 
tary. Not many decades ago the 
chemical composition of the human 
dietary underwent profound changes. 
Cereals were milled; vegetable oils 
were extracted and refined; almost 
chemically pure sugar was offered us 
in place of the sap of the cane or the 
beet. 

Instinct so guides the animal king- 
dom in its food selection as to include 
all necessary requirements. It is not 
illogical therefore to expect that radi- 
cal changes in the chemical composi- 
tion of man’s dietary should manifest 
themselves through his instinct. This 
is exactly what happened. Even be- 
fore the close of the last century, 
when scientific nutritionists were 
being baffled in their attempts to con- 


coct a satisfactory diet from the then-. 


known food components — proteins, 
fats, carbohydrates, and certain min- 
eral elements —the consumption of 
vegetables and fruits and dairy prod- 
ucts was rapidly mounting. Twenty 
years ago when the vitamins were 
being discovered, the slope of the 
graph representing the consumption 
of vegetables, fruits, and dairy prod- 
ucts was already pretty well estab- 
lished. It is now apparent that the 
chemical changes made in our dietary 
by the refining processes may be cor- 
rected by adequate vegetables, fruits 
and dairy products. This must be 
borne in mind in any consideration of 
the storage of perishables. 


— outstanding dietary essential 
supplied by succulent vegetables 
and fruits, the one essential that is 
scarcely obtainable from any other 
source, is vitamin C, 1.e., ascorbic 
acid. Apparently the growing plant 
cell is the only original source of this 
substance. In any deteriorating 
change that these vegetables and 





This blanching operation is largely 
necessary to destroy enzymes, 


fruits undergo, this component is 
among the first to suffer. 

One phase of the deterioration and 
spoilage of perishables is the result 
of the activity of micro-organisms 
such as bacteria, yeasts, molds. The 
results of their activity is variously 
termed decay, rot, mold, which need 
not be included within the scope of 
our consideration. We will consider 
only the deterioration resulting from 
the normal or abnormal activity of 
the plant cell itself. The activity in 
the cells of the more complex plant 
structure is not greatly different from 
the activity of the simple plant cells 
that we term micro-organisms. Pas- 
teur had a fairly clear recognition of 
this fundamental principle. The basis 
of the activities of all plant cells is 
to be found in their enzymes. It is 
from the standpoint of enzymic activ- 
ity that our subject must be treated. 

Considered from the amount of 
material involved, the most impor- 
tant thing that happens in a freshly 
harvested succulent vegetable is the 
burning or oxidation of sugar. This 
results from the normal respiratory 
process that goes on in every plant 
cell whereby oxygen is consumed and 
carbon dioxide is given off in a proc- 
ess similar to that occurring in the 
animal organism. The green leaf in 
the sunlight takes up carbon dioxide 
and gives off oxygen to the air. How- 
ever, cut the green leaf off and bring 
it into the laboratory and only the 
reverse process is in evidence. To 
give some idea of the magnitude of 
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this burning fo sugar, this table from 
Benoy’s works submitted : 


Glucose Lost in Terms of the Per Cent of 
Dry Matter Present Calculated from Carbon 
Dioxide Evolved in 26 Hours at 30 deg. C. 


Percent Per cent 


Dry Lost 
Vegetable Matter (Glucose) 
RES 6 bo 5 an'o'n. d HAE 8.3 13.7 
SSS 5 5-556. 65 0 5-64 60 Bae So 6 6.4 
eee. ae Bes 6.3 
CN a8 ce ios os 0 ciavaove tebe 13. 
SIN oo o6-4.5:4:4:6.050 sate e 


r 


Green Mangoes (sweet pepper)... . 8. 
Red Pimiento (short, ond vastety) 9. 


WO ONNUN 


There is ample justification for the 
belief that sugar is not the only sub- 
stance oxidized. Since the composi- 
tion of vitamin C, i.e., ascorbic acid, 
is so closely rélated to that of sugar, 
it would not.be surprising to learn 
that vitamin € might be oxidized by 
this so-called respiratory system. As 
a matter of fact, it has been shown 
that apples and cabbage in storage 
do lose an appreciable amount of their 
vitamin C content. These represent 
the more stable of the fruits and 
vegetables. Recently it has been 
shown that with the more perishable 
vegetables, such as peas and spinach, 
the vitamin C loss may be enormously 
greater in relatively short storage 
periods, particularly if wilting is per- 
mitted. This may be a simple oxi- 
dation by atmospheric oxygen, since 
vitamin C is similarly lost when 
cooked vegetables and fruits whose 
enzymes have been inactivated are 
spread in a thin layer and thus ex- 
posed to oxygen of the air. It may 
be said that practically all raw vege- 
tables and fruits lose some of their 
vitamin C content during practical 
storage periods. 

Under certain abnormal conditions, 
the enzymes involved in the respira- 
tory process bring about normal re- 
actions. Under such conditions, vita- 
min C destruction might be very 
rapid. For example, if the juice is 
pressed out of vegetables such as po- 
tatoes, carrots and cabbage, the vita- 
min C is so quickly oxidized that it is 
scarcely possible to feed it before its 
activity is materially lowered. This 
is not a question of days but of hours 
and minutes. Whenever vegetable 
tissue is bruised, such reactions may 
be expected. 


WE have recently shown that the 
bruising of succulent vegetables 
may have a profound effect on the 
respiratory system. First, the bruised 
or ruptured cells tend to lose their 
vitamin C rapidly. Second, this macer- 
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ated tissue does not use its normal 
oxygen requirement but nevertheless 
gives off carbon dioxide. This results 
in so-called anaerobic activity which is 
not normal and therefore results in ab- 
normal byproducts. Frequently these 
are distinctly of undesirable flavor. 
Third, this macerated vegetable tissue 
is no longer porous and therefore cuts 
off the air supply of underlying cells 
and thus anaerobic respiration in the 
underlying tissue results. 

In 1927-1928 we made a study of 
freezing vegetables and fruits, and 
reported that in the successful freez- 
ing of vegetables it would be neces- 
sary to inactivate enzymic activity as 
well as inhibit the development of 
micro-organisms. It was found im- 
possible to freeze vegetables in the 
taw state and avoid the development 
of distasteful off-flavors. These have 
been shown to be the result of an- 
aerobic activity induced by the bruis- 
ing or rupturing of the plant cell by 
freezing. It was shown that by in- 
activating the enzymes with a short 
heat treatment, vegetables could be 
frozen and their normal characteris- 
tics retained. Costly attempts at 
freezing vegetables in the raw state 
on a commercial scale in subsequent 
years have amply demonstrated the 
soundness of our findings. Freezing 
may be considered as a case of 100 per 
cent bruising with enzymic activity 
almost completely anaerobic. 

Anaerobic respiration in vegetable 
tissue was recognized by Pasteur. He 
brought out the fact that vegetables 
and fruits in an atmosphere contain- 
ing no oxygen produced alcohol and 
carbon dioxide in the same propor- 
tion as they are produced in the fer- 
mentation of sugar by yeast, which is 
known to be an anaerobic fermenta- 
tion. We know that simultaneously 
acetaldehyde is formed in relatively 
small quantities but that neither the 
alcohol nor the acetaldehyde accounts 
for the off flavors that develop in 
vegetables. Beyond this, there seems 
to be little known as to the products 
of the vegetable and fruit that enter 
into an anaerobic activity, or of the 
products that are formed. 

Considerable is known, however, 
regarding the specific action on vari- 
ous products as judged by the ordin- 
ary senses by which quality is meas- 
ured. Red-apples, after four or five 
days in nitrogen or hydrogen, become 
bleached. So intense is the demand 
for oxygen that the oxygen is taken 
out of the color or pigment, thus 
bleaching it. In time, the apple be- 





comes brownish, taking on a slightly 
baked appearance. The effect on 
peaches is similar. The characteris. 
tic aroma and flavor of both fruits 
are lost to a large extent. The 
amount of alcohol formed in peaches 
is sufficient to suggest brandied 
peaches. In an atmosphere of carbon 
dioxide, there is not the same tep- 
dency for the fruit to soften, al- 
though the flavor effects are unde- 
sirable. 


“PRE tendency of fruits to remain 
firm in atmospheres of carbon di- 
oxide is of significance and experi- 
mental work indicates, as discussed 
elsewhere in this issue, that a practi- 
cal use may be made of a partial at- 
mosphere of carbon dioxide. With 
vegetables, carbon dioxide appears 
also to have an inhibiting effect on the 
loss of sugar through the formation 
of carbon dioxide. Since sugar is one 
of our lowest cost food commodities, 
this is not of such importance as the 
effect in flavor. 

Wherever delicate vegetables and 
fruits are handled, there are daily oc- 
currences to indicate the undesir- 
able effect of anaerobic conditions. 
Freshly picked red raspberries, stored 
for 24 hours under ideal refrigeration 
but in a tightly closed container, will 
lose much of their fragrance and 
aroma. Head lettuce, water-laden 
from being sprinkled, is stale—not 
because of the kind of water used 
but because this water cuts off the 
oxygen supply. Canners may fre- 
quently find it advantageous to make 
use of their cold water supply from 
deep wells to refrigerate for a few 
hours such products as tomatoes, peas 
and corn, and the development of off- 
flavors under such conditions forbids 
such a practice. 

We may then conclude that: 

1. It is desirable to harvest vegetables in 
their prime succulent stage and fruits in their 


most luscious stage of ripeness because 0 
flavor and nutritional superiority. 

2. Vegetables and fruits under these cot- 
ditions are most perishable; the former be 
cause the very active respiratory or life 
process actually destroys flavor and nutr- 
ents; the latter, because these processes f¢ 
sult in the breakdown of the fruit with 
resulting invasion by micro-organisms. 

3. Cold storage temperatures only lower 
the rate of the changes that occur in raw 
vegetables and fruits. At present heat 1s the 
only known method for inactivating 
enzymes. But heat alters the product 
this is undesirable in the case of vegetable 
and fruits intended for raw consumption 
Canning or freezing is necessary to avo 
the ready invasion of a heated product by 
micro-organisms, 
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— the packing house of Florence Citrus Growers Association, Florence Villa, Fla., showing “coloring rooms” in which ethylene 
Sreening treatment, is given. Ethylene treatment lasts from 36 to 48 hours. 
in the foreground, then precooled in rooms similar to coloring rooms, and next loaded into refrigerator cars. 


The fruit is then washed and packed on machinery 
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successful storage. To keep the prod- 
ucts crisp and “tresh” the atmospheric 
humidity must be controlled at a 
fairly definite optimum. This opti- 
mum is, for most products, within the 
range of 85 to 88 per cent relative 
humidity, or roughly about the same 
as the per cent of moisture contained 
in the tissues of the fresh products. 
If the relative humidity of the storage 
air is allowed to fall below this op- 
timum the products tend to dry out, 
wilt and shrivel, and if raised much 
above it they tend to mold and loss 
from rots may be increased. There 
are important exceptions to this, how- 
ever, as will be noted in Table I. 
Leafy products, such as celery, re- 
quire a higher humidity to keep them 
from wilting, while, on the other 
hand, onions must be kept drier to 
prevent them from forming roots. 


bony has always been much 
controversy over the necessity of 
ventilating storage rooms, particularly 
to keep carbon dioxide from accumu- 
lating. Some shippers of oranges in- 
struct boat lines to ventilate the holds 
twice a day and under no circum- 
stances to allow the carbon dioxide to 
accumulate above 0.5 per cent. Apple 
storages used to be ventilated relig- 
iously for the same purpose. The 
necessity for this practice of ventila- 
tion is now seriously questioned, both 
as to the possible injurious effects of 
the carbon dioxide and on account of 
difficulties involved in maintaining 
satisfactory temperature and humid- 
ity conditions. All the benefits of 
ventilation, minus its disadvantages, 
appear to be attainable by utilizing 
fans in the room to keep the air from 
becoming stagnant. 

Today, in England, fruit is being 
kept in air-tight rooms, allowing the 
carbon dioxide from respiration to 
build up to approximately 10 per cent 
and the oxygen of the air to be re- 
duced correspondingly. After this 
level is reached the rooms are venti- 
lated as needed to maintain approxi- 
mately the same ratio of carbon 
dioxide to oxygen, which induces an 
anesthetic effect on the fruit, slowing 
down all of its life processes. Most 
satisfactory results are obtained if the 
temperature is not allowed to go 
above 50 deg. F. Under the cool cli- 
matic conditions of England this 
means very little refrigeration to sup- 
plement the carbon dioxide treatment. 
In the United States, with our hot 
weather during much of the year, the 
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saving in refrigeration costs would be 
inconsiderable. Too, the basic prin- 
ciple of gas storage cannot be recom- 
mended for general commercial con- 
sideration here because it depends 
upon shutting up individual lots to be 
handled as units. It would mean a 
multiplicity of small rooms and a 
complexity of operation that would 
be impractical under our conditions. 

However, there is a possibility of 
utilizing carbon dioxide treatment to 
supplement refrigeration instead of 
using refrigeration to supplement car- 
bon dioxide treatment. Studies by 
the Department of Agriculture? have 
shown that immediate retarding ef- 
fects on life processes of fruits and 
vegetables can be secured by building 
up relatively high concentrations of 
carbon dioxide during the first day or 
two after harvest, while the products 
are being cooled by ordinary refrig- 
eration. This is usually done by using 
a sufficient quantity of solid carbon 
dioxide and not for refrigerating 
effect. After the products are cooled 
to a satisfactory temperature, the car- 
bon dioxide treatment can be discon- 
tinued and the ultimate effects are 
much the same as those procurable 
through immediate cooling, both on 
the physiology of the product and in 
inhibiting decay organisms. 

This method seems to offer greatest 
promise in shipments to be forwarded 
in refrigerator cars where precooling 
facilities are lacking and in canning 
factories where refrigeration facili- 
ties are not available and it is desired 
to hold deliveries overnight for proc- 

?Brooks, Charles, Miller, E. V., Bratley, 
Cc. O., Cooley, J. S., Mook, Paul V. and 
Johnson, Howard B. Effect of solid and 
gaseous carbon dioxide upon transit dis- 


eases of certain fruits and vegetables, U. S. 
Dept. Agr. Tech. Bull, 318., 1932. 








essing next day. It would seem to 
have special application to such prod- 
ucts as peas and sweet corn, which 
deteriorate in quality so quickly after 
harvest. The carbon dioxide treat- 
ment is very effective in preserving 
“quality” in these products. 

Carbon dioxide treatment, of 
course, must be used with discretion, 
as must every anesthetic—too much 
kills the patient. There is quite a dif- 
ference in the tolerance of different 
products to short treatments with rel- 
atively high concentrations of carbon 
dioxide prior to refrigeration, as indi- 
cated in Table II, which presents 
some of the results of studies along 
this line conducted in the Department 
of Agriculture. 

The particular difficulty encoun- 
tered in carbon dioxide treatments in 
refrigerator cars is accurately to con- 
trol the concentration of the gas. Cars 
are not gas-tight: in fact, they vary 
greatly in this regard. New cars are 
much tighter than old ones and are 
therefore much more likely to smother 
their contents when gas treatments are 
attempted. Old cars, however, may be 
so leaky as to make impossible the 
maintenance of an effective gas con- 
centration, especially while in transit. 


T is often desired to stimulate 

ripening or coloring processes. 
This may be accomplished by raising 
the temperature, but when even greater 
speed is required and under certain 
other conditions resort is had to ethyl- 
ene treatment. (See Page 292, this 
issue of Foop INpustriEgs, “Treating 
Fruits and Nuts in Atmospheres Con- 
taining Ethylene,” by E. M. Chace and 
D. G. Sorber). Ethylene stimulates 
respiration and thereby accelerates 





A row of air conditioning equipment on top of the coloring rooms at Florence 
Citrus Growers Association. 
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Table I: 


Recommended temperature and relative hu- 
midity for storage of the principal fruits and vegetables 


with their average freezing points. 











Table II: Tolerance of certain fruits and vegetables to relatively 
high concentrations of carbon dioxide prior to refrigeration. 


Per cent carbon 
dioxide 





7 F Rae 7 to F Average , 
‘emperature, umidity, ronson in eas iy 
Product deg. F. per cent mo ——- In- Me wy 
FRUITS : —- “> = hrs. a : es 
DUGG die cose dnse's avor lacking 
3 - Fe be a b 2 ; Apples (Jonathan).... 50 50 25 10 Normal flavor 
35 to 40 90 to 95 27.2 Pears (Bartlett)...... 50 50 25 10 Normal flavor — 
50 85 to 90 28.4 OO PORE ere 50 25 25 Flavor lacking or objectionable 
50 to 55 80 to 85 28.1 Strawberries.......... 50 40-80 10 Normal flavor 
34 80 to 85 1 Strawberries.......... 50 40-80 25 10 Flavor impaired 
31 to 32 80 to 85 29.4 Dewberries........... 5 40 40 40 Normal flavor 
30 to 32 85 to 90 Blackberries.......... 50 40 40 40 Normal flavor 
31 to 32 85 to 90 8.5 Raspberries.......... 50 25 25 Flavor lacking 
31 to 32 80 to 85 28.1 Blueberries........... 50 40 40 40 Normal flavor 
Quin 31 to 32 80 to 85 30.4 oo Re rece 50 40 40 40 Normal flavor 
Raspberries em: Pop eaces 31 32 80 = 85 24.8 CONMATAR I a 6 6:0. 5:9'5.000 40 40 40 Normal flavor 
cart ll a“ a 31 to 32 80 to 85 29.9 Plums (Italian Prunes) 50 po po p- —— saver 
Dla ne a a T “yo ees ormal flavor 
MN Soe geal sini sierala bier 32 to 35 75 to 80 1 Geumees Th: SM eae 30 40 40 te Newmal Seve . 
VEGETABLES TOMMOGR 6 6 cc ee csces 50 40 40 40 — ne sometimes af- 
Beans, green or snap.. 32 85 to 90 29.7 MN hi hickigetoine xx 50 40 40 40 Normal flavor 
Beans, lima.....-..-+++++s 32 85 to 90 30.1 Sweet corM........0+% 50 40 40 40 Fresher and sweeter than 
COBDAEC.. 0c cccccceccese 32 90 to 95 31.2 untreated 
Carrots (topped) Peccreseees 32 95 to 98 29.6 String beans.......... 72 30 30 30 Normal flavor and condition 
Carrots (bunch)........... 32 95 to 98 acs Lima beans.......... 50 40 40 40 Normal flavor and condition 
Cauliflower......++-++++++ 85 to 90 30.1 Cauliflower........... 72 30 30 30 Better flavor than untreated 
Celery.....-0.++eeeeeeees 31 to 32 95 to 98 29.7 COHOG i 6.5.6 0.6 cess ens 72 30 30 30 Better flavor than untreated 
—_ OS EEE TE 31 to 32 85 to 90 29.0 
Somebens * SA Me Cane ae 50 to 60 85 to 90 30.5 
Garlic CEM recA eicooreaaia\e 32 70 to 75 25.4 
Horseradish.............- 32 90 to 95 20.4 
SIM ee'a so ciein baie cndels ole 7 ee as 
SMI 5.6.26. 0 dgo'n 6:5:6)4 6.9% to ° me yee ? . 
Peas (green)... mn. 85 <= 20.0 a carbohydrate re- humidifying devices or by employing 
eeivesies t . ° ; - 
on ye 32 " 90 to 95 28.4 serve, like pearsand the brine spray system of refrigera- 
uash (winter)........... to to 5 % : ‘ . . 
Brociptataes. acaba 50 to 55 80 to 90 28.4 — can _ Fs tion. he a9 pices Ange and _— 
Tomatoes (ripe)........... to to p 4 ’ 
Tomatoes (mature green) .. 55 to 70 80 to 85 30.4 tually ripene y age ot leaty vegetables like spinac 


ington Navel), 27.7. For pears—Bartlett, 28.5; 
Anjou, 26.9; and for Persian (English) watnuts, 20: 


ripening processes. It also destroys 
chlorophyll but it has not been demon- 
strated that it affects other pigments 
or otherwise influences the quality or 
condition of the products. Ethylene 
is produced in minute quantities by 
certain fruits, especially apples, pears 
and bananas, and there is a likelihood 
that it is also produced by other fruits, 
indicating that it may be a natural 
stimulant of the ripening processes. 
The specific reaction to ethylene 
seems to depend upon the character 
of the product treated. Products with 


The fi for oranges are Florida (Valencia), 28.3; California (Wash- 
YN i), 27.7. ¥ Winter Nelis, 27.3; 


the treatment. In 
products without 
significant carbohy- 
drate reserves, such 
as tomatoes and citrus fruits, the 
effects are most apparent in color 
changes and the sugars and acids are 
not measurably affected. 

It will doubtless be of interest to 
indicate the extent to which atmos- 
pheric factors are controlled in- the 
commercial handling of fresh fruits 
and vegetables. 

Attempts are made almost univer- 
sally to control humidity in order to 
keep products from wilting and pre- 
serve their “fresh” quality. In cold 
storage plants this is done by various 





Close up of one of the air-conditioning units which controls temperature, humidity, 
ethylene and air movement, 
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Atmospheres 


and lettuce, it is accomplished by 
packing the products with crushed ice 
between the layers and _ shipping 
under top ice, the melting of which 
not only furnishes refrigeration but 
increases humidity as well. Humidity 
is reduced by ventilation or by fan- 
ning the air of a storage room over 
calcium chloride. In direct expansion 
cold storage systems, difficulty is en- 
countered in maintaining the desired 
humidity because of the freezing of 
atmospheric moisture on the coils. 


MERICAN handlers of fruits and 
vegetables have thus far been 
more interested in getting rid of car- 
bon dioxide than in using it. Abroad, 
carbon dioxide or “gas storage,” as it 
is called, has assumed commercial sig- 
nificance, but in this country as yet it 
has been used only experimentally. A 
few years ago there was a large scale 
commercial experiment in the gas 
storage of citrus fruit in Florida, but 
it ended disastrously. However, there 
is a growing interest in the possibili- 
ties of carbon dioxide treatments, and 
it is probable that for specific pur- 
poses and under certain conditions 
they will eventually find adaptation to 
commercial use in this country. 
Ethylene treatment is universally 
used on citrus fruit in this country 
and in most of the commercial pro- 
ducing districts abroad. It is used to 
some extent also in the ripening or 
coloring of other products. 
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Treating Fruits and Nuts 


in Atmospheres Containing Ethylene 


Four aspects of atmospheric control are involved here: ethylene con- 


trol, carbon dioxide control, temperature control, and humidity control 


By E. M. CHACE 


Chemist-in-charge 


and D. G. SORBER 


Chemist, Laboratory of Fruit and Vegetable Chemistry, 
Bureau of Chemistry and Soils, U. 8. Department of Agriculture 


HE GENESIS of the ethylene 

i process of treating fruits, like 
many other practices now in 

use, is shrouded in the myths of the 
past. It is written that centuries ago 
the Chinese softened winter pears by 
storing them in rooms where incense 
was kept burning. In California, the 
effect was first obtained in the early 
days of the citrus industry when ker- 


osene stoves were used as heaters in. 


packing sheds and fruit cars to keep 
the fruit from freezing. 

Inevitably it was noticed that the 
heated fruit was better colored than 
that packed when, owing to weather 
conditions, heat was not used. Nat- 
urally the conclusion was drawn that 
heat was the causative agent. One 
steam-heated storage room served to 
dispel this idea and thereafter kero- 
sene stoves were in constant use in 
coloring rooms for oranges, lemons 
and grapefruit. In 1912, Sievers and 
True conclusively proved that the 
combustion gases from those stoves 
contained the active gas or gases. 

It remained for Denny to find that 
ethylene was the compound respon- 
sible for the desired effect. His work 
was carried on from 1921 to 1923, 
reported to the Lemon Men’s Club 
in their October meeting in 1923, and 
a patent covering the process issued 
in 1923. Since then Denny’s co- 
workers in this laboratory and many 
others have broadened the field in 
which the original process had been 
recommended. 

From the very first, it was noted 
that better results could be obtained 
if the coloring room were thoroughly 
ventilated at frequent intervals, not 
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further apart than each twelve hours, 
often after each six hours. Denny 
had already discovered and published 
the fact that with citrus fruits the 
respiration was greatly accelerated, 
sometimes as much as 200 per cent. 
It seemed therefore not unreasonable 
that the excess of carbon dioxide and 
other gases, including water vapor, 
should be removed as often as con- 
venient. Other workers found that 
with 1 per cent carbon dioxide, the 
coloring was retarded, and that above 
2 per cent there was a harmful effect 
on the oranges. The rule of plenty 
of ventilation was preached through- 
out the citrus industry. 





Fig. 1: 


Interior of a citrus coloring 
room for ethylene treatment showing 
fans, ventilators and cooling system. 


In order to ventilate, it was neces- 
sary to waste heat, and the question 
of the optimum temperatures and 
percentages of relative humidity were 
soon being discussed. Temperature 
was a factor that could be controlled 
with relative ease, but the control of 
humidity was a more difficult prob- 
lem. It can be adequately controlled 
of course, but the apparatus is more 
complicated and costly than in the 
case of temperature control. 


EMPERATURE CONTROL: Experi- 

mental work had shown that the 
rate of coloring of citrus fruits was 
very slow, where the temperatures of 
the coloring rooms remained below 
60 deg. F., that the best results 
seemed to be obtained at from 70 to 
80 deg. F., and the poorest where the 
temperatures were allowed to go be- 
yond 90 deg. F. 


UMIDITY CONTROL: Control of rel- 

ative humidity was not attempted 
at first; the humidity was kept suf- 
ficiently high to avoid wilting the 
fruit and yet low enough to prevent 
condensation of water on it. Water 
was placed on the heaters when it 
was thought to be too low, and the 
rooms were ventilated when con- 
densation was taking place. Later 
the desirable percentage of relative 
humidity, at least for citrus, was 
found to be about 90 per cent. 


peer CONCENTRATION : Denny 
found that he could color black- 
green lemons with concentrations 0 
ros gas as low as 1 part in 

2,000,000. In actual practice 1 part in 
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10,000 was used, but in measuring the 
yolume of the coloring room, no ac- 
count was taken of the volume of 
fruit in the room so that in reality 
the concentration, at the time the gas 
was run in, was above 1 part in 
5,000 in most cases. That the amount 
of gas decreases very rapidly either 
through leakage or absorption by the 
fruit is apparent from determinations 
of the combustible gases before and 
after charging. 

Commercially, ethylene is obtained 
in cylinders containing from 2 to 30 
lb. One pound is equivalent to 13.4 
cu.ft. under usual atmospheric con- 
ditions. The gas is measured with 
a regulator and meter which can be 
set to deliver a desired volume in a 
given length of time. The flow is 
usually carried to the center of the 
room and released, diffusion being 
left to natural properties of the gas, 
its specific gravity being relatively 
that of air. 

Later devices for distributing the 
gas to a series of rooms consist of 
what is commonly known as “trickle 
systems.” Here a continuous flow 
gage is used, the flow often being 
measured by counting the bubbles of 
gas passing through a bottle contain- 
ing water. By this means a constant 
flow of air through the rooms is 
maintained and this air may be con- 
ditioned as to temperature, humidity 
and ethylene content before it enters. 
Where air is recirculated to econom- 
ize on heat, ethylene should be ad- 
mitted at regular intervals or the 
bubble-rate cut down so it may not 
increase above the desired amount. It 
is well also to provide for diluting 
the respiration gases from the fruit 
with fresh air as the carbon di- 
oxide will otherwise increase above 
the safety point. The usual methods 
of determining ethylene are by means 
of a Hoolamite tube (I205;-+-H2SO,, 
fuming on pumice), such as is used 
i mines for detecting carbon mon- 
oxide, or by the electrical resistance 
methods similarly used. 

There seems to be a difference of 
opinion as to whether fruit can be 
Injured by excessive quantities of 
ethylene. So far as we can ascer- 
tain, there have been no carefully 
planned experiments, the results of 
which indicate that such is the case. 
There have been undoubted cases 
where fruit was injured during color- 
ing, but direct evidence is usually lack- 
ing as to the cause of the injury. Tem- 
perature, humidity, carbon dioxide 
Content of the atmosphere in the 
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Fig. 2: Trickle system of controlling 

ethylene addition to atmospheres in 

rooms is adjacent to the air-condition- 

ing equipment. Ethylene from _ the 

eylinder bubbles through water in the 

several “bubble bottles” on its way to 
the corresponding rooms. 





Fig. 3: Corridor in citrus packing house 
showing ventilators and fan-motors. 


rooms and treatment of the fruit be- 
tween the time of packing and plac- 
ing in the coloring rooms are all fac- 
tors which must be considered. It 
is difficult to plan experiments 
where all but one of these possible 
factors can be eliminated. 


PPLICATION IN THE CITRUS IN- 
A DUSTRY: The method has been 
carried out under many variable con- 
ditions. Boxes or sacks of fruit have 
been stacked in the open, covered 
with canvas and the gas run under it. 





Obviously a location sheltered from 
the wind and frequent recharging 
may be necessary under these condi- 
tions. 

A great number of citrus coloring 
rooms are gas tight or nearly so. 
Into these, large stacks of fruit in 
boxes are closely crowded. The 
rooms can only be ventilated through 
the door and roof, and the boxes of 
fruit are stacked in contact with the 
floor, the heat being supplied by elec- 
tric space heaters. Circulation is of 
course very poor, so that the top 
rows of boxes are subject to 10 to 
20 deg. F. greater temperature than 
those at the bottom of the stack. A 
few coloring rooms, usually in houses 
that handle lemons as well as oranges 
and grapefruits, have modern instal- 
lations where the air is conditioned 
as to temperature, humidity and ethy- 
lene content, as in Figs. 1, 2 and 3. 
Either water spray or steam is used 
for humidifying. The air is heated 
by steam coils or space heaters, or 
cooled by circulating water at 40 deg. 
F., which in turn is cooled by refrig- 
eration coils. There are not many of 
these installations, and so far as we 
know, they are confined to the citrus 
industry. 


SE BY WALNUT GROWERS: In Cali- 

fornia, next to the citrus pack- 
ing plants, the walnut growers are 
the largest users of ethylene. Here 
the purpose of the process is to loosen 
the hulls on nuts in which the kernels 
are mature but to which the hulls 
are still tightly attached. Treatment 
with ethylene will loosen these stick- 
tight hulls in from 36 to 60 hours. 
The nuts are usually treated in bins 
which have slatted bottoms, and 
should not be over 8 ft. deep. It is 
desirable but difficult to keep the hu- 
midity down. Excessive humidity 
promotes bacterial decay of the hull 
which often results in darkening and 
frequently molding of the kernel, 
causing the nut to be classed as a 
cull. The temperature range is be- 
tween 60 and 90 deg. F. Below 60 
deg. F., the rate of loosening is re- 
tarded and the same occurs to a les- 
ser extent above 90 deg. F. The 
ethylene is used at the rate of 1 part 
to a thousand parts of air. So far 
there is no evidence to show that ex- 
cessive amounts are harmful, nor do 
we know at this time the effect of ex- 
cessive quantities of carbon dioxide. 
The indications seem to point to 
rapid handling from the time the 
nut is shaken down from the tree 
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until it is finaily dried to the proper 
moisture content, as the most impor- 
tant factor in securing quality. 


REATING PEARS AND MISCELLANE- 
an FRUITS: In the case of pears, 
tomatoes and Japanese persimmons 
(the Kaki), the equipment is usually 
less complicated than with either cit- 
rus fruits or walnuts. The pears and 
persimmons are often covered with 
canvas after the boxes are stacked in 
a shed away from the wind. They 
are gassed in the usual way. 

The pears will color and soften 
in five to six days and do so uni- 
formly, whereas in the regular ripen- 
ing cellars from ten days to two 
weeks is needed at the beginning of 
the season, with from one to seven 
sortings. Sorting costs in some can- 
neries, which varied from $1 to $2 
per ton, have been eliminated. The 
cost of treatment is about 10 cents 
a ton, and depends somewhat on the 
nature of the set up used. Extra 
trucking costs are often the greatest 
factor. The optimum temperature 
for pears is 70 to 80 deg. F., with 
humidity sufficiently high to prevent 
wilting. 

Persimmons are usually treated 
under canvas without special precau- 
tions. They color and soften in about 
48 hours. After treatment they can- 
not be shipped for long distances but 
will stand up well enough to be 
shipped by truck to the local markets. 
The astringency of this fruit is re- 
moved by the treatment, the removal 
being more uniform than where it is 
softened in ordinary storage. 

Success with tomatoes depends 
more on the proper harvesting than 
on the subsequent treatment. If har- 
vested at the proper stage of matur- 
. ity, several days time may be saved 
in getting good color for the market 
by treating with ethylene. The treat- 
ments are carried out under canvas, 
in refrigerator cars or treating rooms 
as may be most convenient. Condi- 
tions are about the same as for other 
fruits. 

Blanching celery with ethylene has 
been advocated by some shippers. 
The success depends somewhat on the 
variety treated. The non-blanching 
types in California and Utah are not 
affected by the treatment. The tem- 
peratures best suited for the treat- 
ment are between 60 and 70 deg. F., 
and the length of the treatment, 24 
to 48 hours. As board blanching of 
celery increases the heart size some- 
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what, it has that advantage over gas. boxes adjacent to those containing de- 


Ethylene can be used for bananas, 
where there is need for speeding up 
the coloring process. Manifestly it 
would be of little use during trans- 
portation of the fruit as it is desira- 
ble to have it arrive hard and green. 
On chilled fruit, it is said to be used 
to advantage. Temperatures are kept 
above 60 deg. F. with high humidity. 
The usual coloring rooms are used 
where the treatment is carried out 
commercially. The fruit is said to 
color more uniformly where gas is 
used, the time required depending 
upon the maturity. With fast ripen- 
ing fruit, no gain or only an insignifi- 
cant one can be expected. 

A few lots of peaches and apricots 
have been treated experimentally. 
The Montgamett, and to some extent 
the Alameda MHemskirk apricots, 
which have a tendency to ripen on 
one side before the other, can be 
made to soften uniformly by 48 hours 
treatment with gas at the usual con- 
centration and temperature not to ex- 
ceed 80 deg. F. Care is necessary 
in harvesting and in keeping down 
the humidity during treatment. With 
both apricots and peaches, mold 
growth has to be closely watched or 
considerable loss may ensue. 


i Reto OF THE REACTION: The ac- 
tion of ethylene on plant cells is 
not clearly understood. It is appar- 
ently closely connected with enzyme 
activity but whether this is due 
merely to a change in the permea- 
bility of the cell wall or to some ca- 
talytic effect on the enzyme is not 
known. In some ways ethylene acts 
very much like a plant hormone or 
auxin. It is now well established 
that it is a natural 
constituent of the 
respiratory gases of 


fruits in storage 
and is given off by 
fruits and vege- 


tables generally 
when they are in- 
jured. Even be- 
fore these discov- 
eries, it was well 
known that the 
gases given off by 
decaying fruit or 
even ripe fruit 
would act similarly 
to ethylene. In 
storing lemons, it 
has been known 
that the fruit in 


cayed fruits would color sooner than 
that in boxes not so located. In fact, 
some pear canners place boxes of 
ripe pears in the stacks of green fruit 
in order to hasten the desired soften- 
ing and coloring changes. The 
changes brought about by the gas 
take place only in the living cell; 
similar changes do not occur when the 
reactive materials are brought to- 
gether outside the living organism, 
Furthermore, the reactions are selec. 
tive; decomposition of chlorophyll 
takes place in coloring fruits and 
there seems to be deepening of the 
yellow pigments, and with tomatoes 
a hastening in the development of 
the red colors. There is, however, 
no apparent effect on the red pig- 
ments of cherries, strawberries or ap- 
ples. The conversion of starch in 
pears and bananas takes place more 
rapidly than it is accomplished by 
storage, but in most cases the in- 
version of cane sugar is not ac- 
celerated. Tannin compounds are 
destroyed or made insoluble in persim- 
mons, but not in olives or walnut 
hulls. 

As far as we have been able to dis- 
cover, the ethylene treatment brings 
about no changes which do not occur 
naturally in the fruits; it merely 
speeds up natural reactions. Whether 
the reactions taking place naturally 
are activated by the ethylene normally 
present in the fruits cannot be said 
at present. The fact that ethylene 


is present and apparently takes part 
in the normal functions of plants, and 
that no reactions not common to nat- 
ural ripening have been found, should 
go a long way in answering criticisms 
on the use of this gas in coloring. 





Fig. 4: Walnuts in bins ready for ethylene treatment inside 


the shed. 
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Mold and Baeteria 
Killed by New Lamp 


Germicidal irradiation may revolu- 


tionize practices in meat, baking, 
dairy, beverage and other industries. 


By ROBERT F. JAMES 


Research Department, Westinghouse Lamp Co., 
Bloomfield, N. J. 


on the case-hardening of steel 

has come a discovery that may 
revolutionize many industrial prac- 
tices. Especially important is this dis- 
covery to the food industries, for it 
provides a means of killing all types 
of bacteria and mold spores by a low- 
power, low - temperature, low - cost, 
ultra-violet lamp. 

Nine years of experimental tests 
and practical applications have defi- 
nitely established the effectiveness of 
the germicidal radiation from this 
lamp in preventing growth of mold 
and bacteria on the surface of meat 
aged at high temperature and high 
humidity, and in retarding the growth 
of mold on bakery products. Tests 
indicate that the lamp can also be used 
to sterilize conditioned air and to 
pasteurize” milk and beer. 

The lamp which does all this is a 
Zaseous-conductor tube, called the 
“Sterilamp,”* that generates radiant 
energy of a particular wave-length, 
90 per cent of the radiation being in 
@ region of the radiant spectrum 
which is strongly germicidal. The 
Sterilamp, made in lengths of 10, 20 
and 30 in., requires only 7 watts of 
electrical energy for the 20-in. size. 

f great importance in many food- 


*Trademark, 


Q UT of photochemical research 
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field applications is the fact that the 
unit operates at a temperature only 4 
or 5 deg. above room temperature. 


NASMUCH as the radiation from 

this lamp promises to solve one of 
the important problems of the meat 
industry, an installation was made in 
the plant of Nathan Schweitzer Co., 
Inc., New York, a year ago to check 
its performance under practical oper- 
ating conditions. In the beef storage 
room of this plant, a small space of 
about 500 cu.ft. was partitioned off 
and seven lamps installed. And in- 
stead of being cooled, the space was 
heated to 50 deg. F. to speed the en- 
zymatic action which tenderizes the 
meat. Even at the high temperature, 
neither mold nor bacteria grew on the 
meat, and the cuts were aged in five 
days to a tenderness which formerly 
required five weeks. Prominent New 
York chefs sampled it and reported, 
“Good !” 

Following completion of the work 
at Schweitzer’s, an experimental ap- 
plication on a much larger scale was 
made at Merchants Refrigerating Co., 
New York, in cooperation with Bei- 
necke Ottmann Co., a hotel supply 
house. Eight lamps were installed in 
a room measuring 18x84x12 ft., four 
of the lamps being placed at each end 
of the room. This room was main- 





Two short loins of beef after ageing 

by the usual method (left) and under 

ultra-violet radiation. Note scarcity of 
mold on loin at right. 





showing growth of 


Culture dishes 
organisms in meat display cases. 
Those at left were taken in case 
equipped with ultra-violet lamps and 
show no growth. White specks on 
those at right are colonies of growing 
bacteria. All were exposed five 
minutes in the air. 


tained at a temperature of 55 to 58 


‘deg. F. and a relative humidity of 90 


to 100 per cent, and as much as 1,400 
Ib. of beef was aged at one time. 
Compared with the three to five 
weeks formerly required for ageing 
the meat, only three or four days 
were needed under the Sterilamp at the 
high temperature and humidity. The 
shrinkage, or weight loss, amounted 
to only a little more than one-fourth 
of 1 per cent. As for trimming 
waste, there was none other than that 
incurred in removing the darkened 
surface. There was no growth of 
mold or bacteria. 


N THE baking industry, the new 
Eigten-vickes lamp has been put to 
practical use by two large companies, 
and it has been employed successfully 
on a test scale by a few smaller con- 
cerns. Kroger Grocery & Baking Co. 
has been using the lamp at its Colum- 
bus, Ohio, plant to retard mold 
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growth on fruit cakes. In its “Host- 
ess” plant at Hoboken, N. J., Conti- 
nental Baking has an installation to 
treat other types of cakes. In Octo- 
ber, 1934, Kroger “sterilized” 250,000 
of the cakes by passing them under a 
battery of lamps, with results so satis- 
factory that the company repeated the 
treatment last fall with a similar vol- 
ume of production. Kroger now is 
working on further applications in its 
own laboratories. 

Some idea of the effectiveness of 
the lamp at the Kroger plant may be 
had from these facts: Before the 
lamps were installed, spoilage on the 
cakes amounted to about 15 per cent. 
After exposure to the radiation and 
after certain changes had been made 
in the baking set-up, spoilage fell to 
a trifling 1 or 2 per cent. Most of 
this improvement has been credited to 
the lamps. 

Continental Baking has installed 
the lamps on a cake wrapping ma- 
chine. In operation since last August, 
this is a full-fledged commercial ap- 
plication on a production line that 
turns out several thousand cakes 
daily. Exposure to 
the rays has length- 
ened the mold-free 
life of the product 
from 14 to 2 days, 
under the most ad- 
verse conditions. 
Adaptation of the 
process to bread 
slicing and to bak- 
ery air conditioning 
is contemplated. 

As to the details 
of Continental’s in- 
stallation, eight of 
the 20-in. lamps are 
mounted over the 
intake conveyor to 
give an exposure of 
about five seconds 
to the cakes. An- 
other battery of 
twelve lamps treats 
the wrapping ma- 
terial on the side which comes in 
contact with the product, the material 
being exposed to the rays as it feeds 
from the roll into the machine. 

Previous to the installation of the 
Sterilamps in large baking plants, 
small-scale experimental work was 
done on the production lines in three 
smaller bakeries. One of these 
bakeries put the effectiveness of the 
radiation to severe tests with English 
muffins. High in moisture content, 


296 








Cakes being cooled under ultra-violet lamps at the Columbus, Ohio, plant of Kroger 
Grocery & Baking Co. This reduces spoilage by mold growth. 


this product spoils quickly, and the 
muffins have been sold for the most 
part by retail bakers, who can deliver 
them direct to consumers. But after 
killing the mold spores on the surface 
of the muffins and on the wrapping 
material, the baker in question was 
able to send them out on cake trucks 
which delivered only three times a 
week. The procedure was to cool and 
package the muffins under the lamps. 
Another of these bakers employed the 
lamps to kill mold on bread. 





Beef is aged in three or four days in a room equipped 
with ultra-violet lamps, the temperature being main- 
tained at 55 to 58 deg. F. and the relative humidity 
at 90 to 100 per cent. 


In the matter of potential savings 
to the baker, the lamp affords an op- 
portunity to cut deliveries to one 
every two days, or longer, instead of 
once a day, and to maintain bread in a 
mold-free condition for a longer time 
in the hands of the consumer. 


ANY food manufacturers will be 
interested in the effectiveness of 
this special radiation in purifying con- 
ditioned air. While little has been 


done on this in a practical way, labor- 
atory tests have shown that air can be 
rendered sterile to a high degree. 
The method is to install several tubes 
inside the air duct. Laboratory re- 
sults indicate that an exposure of 1.2 
seconds will kill 90 per cent of the 
bacteria in the air. To obtain 80 per 
cent sterility in air moving through a 
duct at a rate of 200 cu.ft. a minute 
requires two lamps. Air in a par- 
ticular location may be kept sterile by 
installing lamps over that spot and 
flooding it with the radiation. 

Two interesting potential applica- 
tions of irradiation in the food plant 
are for the treatment of milk and 
beer. At the present time, the re- 
search department of Sheffield Farms 
Co., New York, is experimenting with 
the lamp in pasteurizing milk without 
heat, the milk being flowed in a thin 
film over an inclined surface under a 
battery of lamps. Preliminary tests 
have revealed that 90 per cent of the 
bacteria in the milk is killed, and it is 
expected that a kill of 99 per cent will 
be attained. 


N the laboratory, the bacterial 

count of milk was brought down toa 
count equivalent to that for pasteur- 
ized milk on an exposure of five to 
six seconds. Successful results like- 
wise were obtained with beer. 

Still another unusual possibility is 
insect control. The common housefly 
is attracted by the radiation and re- 
mains in the area of exposure long 
enough for the rays to have a lethal 
effect, which is 14 minutes. The ra- 
diation repulses fruit flies, roaches 
and grain weevils, these insects refus- 
ing to enter the area of exposure. 

Of particular interest to those ef- 
gaged in food distribution is the fact 
that this lamp produces several bene- 
ficial effects when installed in cold 
storage rooms and display cases. 
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Lamp -equipped boxes for cold 
rooms in which the temperature re- 
mains at 55 deg. would permit rapid 
tenderization of meat, enabling the 
retailer to buy cuts green and sell them 
tenderized. 

Experiments with display cases and 
store coolers have brought results 
which may improve retail sales condi- 
tions. Tests were made in three 8-ft. 
cases, each containing the various cuts 
and kinds of meat ordinarily sold in 
the store. One case was operated 
under the normal conditions of 42 
deg. F. and 50 to 60 per cent relative 
humidity, without lamps. A second 
was kept at the same temperature and 
humidity, but was equipped with two 
30-in. lamps. The third was operated 
at a temperature of 60 deg. F. and a 
relative humidity of 90 per cent and 
was equipped with two of the lamps. 

With the exception of one product, 
ground meat, the products in the high- 
temperature and high-humidity case 
had a better appearance after a period 
of a day or more than those in either 
of the other cases, with the meat in 
the low-temperature case equipped 
with lamps coming out second best. 
The ground meat darkened somewhat 
in color at the surface, a condition 
attributed to the direct irradiation and 
considered preventable by shielding 
the product with glass. As_ for 
shrinkage, the meat in the high-tem- 
perature, high-humidity case showed 
an average loss of 3.07 per cent in 48 
hours, as compared with 3.93 per cent 
in the “normal” case. 

Bacteria counts on pork chops, to 
take one product as an average ex- 
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Automatic cake wrapping machine in Hoboken, N, J., plant 


a nental Baking Co., equipped with ultra-violet lamps 
ll mold on cakes and wrapper. Lamps which irradiate 
cakes are under hood over intake conveyor at left. 


ample, showed five colonies on the top 
surface of the chops in the high- 
temperature, high-humidity case after 
eighteen hours. This compares with 
three colonies in the case operated at 
normal temperature and humidity but 
with lamps, and eleven in the ‘‘nor- 
mal” case. 

Aside from the quality and shrink- 
age of the products, benefits through 
the use of lamps in display cases kept 
at high temperature and high humid- 
ity accrue in the form of saving in 
power due to a much lighter refriger- 
ation load and in the saving of labor 
which comes from not having to take 
the meat out of the case at night and 
put it back next morning. 


_ that the general field of ap- 
plication for this bactericidal and 
fungicidal lamp has been touched 
upon, more details can be presented 
on its use in the meat industry, the 
field where it has particularly far- 
reaching potentialities. Of primary 
importance, of course, is the elimina- 
tion of the huge trimming loss in- 
curred with ripened meat, the only 
trimming necessary when the meat is 
aged under the lamp being the re- 
moval of a dark surface film. Loss 
of weight is largely eliminated by a 
humidity of 90 per cent or more. In 
present commercial practices, losses 
amount to about 30 per cent from 
slaughterhouse to table. So great is 
the waste on high-hung beef that only 
diners at high-class hotels and restau- 
rants can afford to eat it. 

Nor is waste elimination the only 
saving. If the meat be stored at 50 
deg., instead of the 
35 to 38 deg. ordi- 
narily used, there 
ensues a big saving 
in refrigeration. 
Moreover, at the 
higher tempera- 
tures permitted by 
the bactericidal and 
fungicidal action 
of the lamp, beef 
will ripen in about 
one-third or one- 
fourth the time, re- 
ducing the amount 
of storage space re- 
quired. With this 
method it may even 
be possible to tend- 
erize beef in transit 
from Chicago to 
New York, and the 
cost of ripened meat 
may be reduced to 





a point where consumption can be 
materially increased. 

In considering the use of these 
lamps in his cold storage room, the 
packer no doubt wonders what hap- 
pens to the meat on the side away 
from the lamp. The light is effective 
there, too. In tests, only a slight 
“fuzz” of mold developed on the 
“shaded” side of carcasses, this being 
not more than zy in. long. Bacteria 
likewise was effectively controlled in 
the “shade.” The probable explana- 
tion of this phenomenon is that the 
radiation, being on one of the reso- 
nance spectral lines of oxygen, acti- 
vates the atmosphere by ionization so 
that it holds its bactericidal and fungi- 
cidal charge. This effects an accelera- 
tion in metabolism, inducing the mold 
to grow suddenly and then die. Later. 
work has shown that even a slight 
fuzz of mold can be prevented by cir- 
culating the air in the room with 
fans, thereby bringing the ionized at- 
mosphere in contact with all the sur- 
faces of the meat. 

In considering the action of this 
new lamp which produces highly ger- 
micidal rays, cognizance must be 
taken of the fact that this is a special 
narrow band of the radiant energy 
spectrum and not a general ultra- 
violet radiation. Portions of the lat- 
ter promote development of rancidity, 
but with the special germicidal band 
of radiation a bactericidal and fungi- 
cidal effect is produced before any 
rancidity is caused, thereby avoiding 
detrimental effects. 

It is also important to understand 
that these germicidal rays have little 
penetration, their effect being pri- 
marily on the surface. With living tis- 
sue, the penetration amounts to 1 to 14 
mm.; with meat, 4 to 1 mm.; milk 
4 mm. Tests with water have re- 
vealed that the rays will penetrate 15 
to 20 cm. of water with no decrease 
in intensity. As to length of expo- 
sure, 42 seconds is sufficient to give a 
98 to 99.9 per cent kill of B. coli, 
streptococcus, and staphylococcus. 

One of the factors favorable to 
commercial application of the lamp is 
its low cost, not only as to operation, 
but as to first cost and maintenance. 
The only necessary auxiliary equip- 
ment needed is a transformer. Two 
to four of the lamps may be operated 
from one transformer. The power 

taken by two lamps, plus that con- 
sumed by a transformer, amounts to 
something less than that required to 
operate an ordinary 25-watt incan- 
descent bulb. 
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Company Gets 


Better Plant Location 


Medium temperature and low humidity control 
enables essential oils concern to concentrate busi- 
ness on the upper floor of a modern building. 


By F. H. LEONHARDT 


President, Fritzsche Brothers, Incorporated, New York, N. Y. 


ECHANICAL means of re- 
M producing cellar or sub-base- 

ment uniformity of tempera- 
ture and, in addition, a low humidity 
on the twelfth floor of a new, fire- 
proof loft building has enabled us to 
move our essential oils plant out of a 
congested high-cost area. 

The economies effected permitted 
us several advantages: (1) location 
of our business in a more pleasant 
and cleaner district ; (2) better work- 
ing conditions for our employees; 
(3) grouping our plant, laboratory 
and office activities on one floor and 
in convenient relationship to each 
other; and (4) installation of equip- 
ment and fixtures of latest type and 
design. 

When the fire of more than a year 
ago forced a change of location from 
a highly favorable site we had occu- 
pied for more than 27 years, real 
estate brokers were able to locate only 
two or three sites in the downtown 
area of New York City which offered 
any possibilities for our use. 

Disadvantages of these sites so 
greatly overbalanced the advantages 
that we decided to look into the possi- 
bilities of mechanical control over air 
in restricted areas to get the condi- 
tions we needed in our plant. Through 
the architects, Clinton & Russell, and 
engineers of Carbondale New York 
Co., we learned that we could get 
what we wanted on the twelfth floor 
of the Port of New York Authority 
Building at a cost which would be 
more than amortized by the savings 
during the life of a fifteen-year lease. 

At this location we are safely above 
the level reached by street dust and 
insects, have more than a 30-per cent 
saving in rent, save $1.21 per $100 
evaluation in fire and water damage 
insurance, and eliminate almost com- 
pletely the use of artificial lighting. 

The ventilating and temperature- 
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controlling system which makes our 
occupancy of this location possible is 
essentially an air-waterspray condens- 
ing refrigerating unit hooked up to 
filters, fans, and ducts with capacity 
to handle from 18,000 to 22,000 cu.ft. 
of air per min. All units are under 
automatic temperature and damper 
regulator control of the air pressure 
type. These units circulate from 
12,000 to 14,000 cu.ft. per min. of 68 
to 70 deg. F. air through the stock or 
storage room and from 6,000 to 8,000 
cu.ft. of 70 to 75 deg. F. air through 
the work or subdividing room where 
a number of employees are engaged in 
breaking down the contents of bulk 
containers into small volume units de- 
sired by our customers. These rooms 
are cut off from other departments 
by heavy swinging doors automat- 
ically opened and closed through elec- 
tric-eye control. Their ceilings are 
cork insulated. 


i igre air-cooling units are of the 
direct expansion type in the sense 
that as the air, sucked by fans through 
renewable type of filters to remove 
suspended dirt particles, yeast cells, 
mold spores and bacteria, passes over 
coils containing liquid Freon it is 
cooled to 60 deg. F. by vaporization 
of the Freon. 

In turn the gas is compressed in a 
battery of three 15-hp. and two 10- 
hp. motor-driven, single-acting piston 
type pumps and forced into condenser 
coils cooled by 15,000 cu.ft. per min. 
of air drawn from toilet rooms and 
the general department areas and into 
which is sprayed water. If water 
alone were used to liquefy the com- 
pressed gas 90 gal. per min. would be 
needed. By getting rapid evaporation 
of the water through the use of such 
a large volume of air only 1 gal. 
per minute is required. A 42-in. fan 
is used to draw the moisture-laden 





air over the condenser coils and to 
discharge it into an outside vent. 

From the direct-expansion cooling 
coils the filtered air is forced by fans 
through ducts suspended from the 
ceilings of the storage and work 
rooms. The moisture content of the 
air leaving the fans is so low that 
when this treated air mixes with the 
air in the room a relative humidity of 
approximately 50 per cent is obtained. 
In the winter, steam-heated coils in 
the system are used to raise the tem- 
perature of the fresh air drawn in so 
that the room temperatures are main- 
tained at the predetermined level. 

To accomplish the desired results 
each room has its own _ ventilat- 
ing system. This arrangement is 
necessary because the system for the 
storage room, for economic reasons, 
is largely recirculating and has to 
handle nearly twice the volume of air 
to give from 2 to 5 deg. F. lower 
temperature than does that for the 
work room. During the “in-between” 
seasons, when the outside air is suffi- 
ciently cold, the system for the stor- 
age room can be operated on a non- 
circulating basis. That for the work 
room always operates largely on a 
non-recirculating basis because of 
employee comfort reasons. 

So well was this ventilating and 
temperature controlling system engi- 
neered into our plant area that no 
productive floor space is occupied by 
any part of it. The compressors, 
condensers, fans, filters and tempera- 
ture changing units are enclosed ona 
mezzanine over our laundry. The 
ducts are all suspended from the ceil- 
ings and in no way interfere with 
production operations. 

More than six months’ experience 
with mechanically controlled air tem- 
peratures convinces us that we made 
no mistake in passing up the sites 
with the wine-cellar type basements 
for our plant operations. 





> Advantages may be utilized by 
any company wanting even tem- 
perature and low humidity storage 
conditions such as: 
Bakers 
Butter and Cheese Makers 

Confectionery Manufacturers 

Egg Handlers 

Preservers 
Small Meat Packers 
Wine Makers 
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Cutting Production Costs 
By Controlled Cooling 


Better control of low temperatures plus high velocity air 


movement increased capacity 20 per cent. 


Improved 


refrigeration methods cut power costs $200 per month. 


for our packaged ice cream 

crowded our plant facilities to the 
point where the inevitable bottle-neck 
showed up. It proved to be the 
hardening room where stacks of 
packaged ice cream were hardened at 
—20 to —25 deg. F. Roughly, 48 
hours at that temperature were re- 
quired for packages, in the interior of 
stacks, to become solid. 

The plant had been continuously 
modernized for the 25 years of its 
existence and, up to a year ago, we 
believe that anyone would have re- 
garded it as thoroughly up-to-date. It 
was a smoothly functioning institu- 
tion until the increase in business 
volume overloaded the capacity of the 
hardening room. 

Obviously, the solution of the prob- 
lem of hardening was to increase the 
tate of hardening. This was accom- 
plished by doing two things: (1) By 
using a chilled air blast over the goods 
on a double-decked conveyor in a 
10x10-ft. tunnel; (2) by using still 
lower temperatures for hardening. 

In the first step a tremendous in- 
crease of air motion was involved. A 
pur of fans at either end of the insu- 
lated hardening tunne! now circulate 


| ae consumer demand 
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> Results obtained by the Hershey 
Creamery Co. are of value to pro- 
ducers of: 


Frozen Bakery Products 
Frozen Cream 
Frozen Fruits and Vegetables 
Ice Cream 
Packaged Frozen Fish and 
Meats 
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By E. N. HERSHEY 


Hershey Creamery Company, 
Harrisburg, Pa. 





Perforations in the conveyor permit the blast of cold air to come in direct contact 
with nearly all surfaces of the ice cream packages. 


the air at 1,800 ft. per minute over 
the packages on a 45-ft. conveyor. 
The rate of travel of the conveyor can 
be varied at will, but it averages 1 ft. 
per minute. This means that a pack- 
age goes through in 45 minutes and is 
held only as salable supply in the 
—10 to —15 deg. F. hardening room, 
in contrast to the 48 hours at —20 to 
—25 deg. F. previously required in 
the hardening room. 

However, to accomplish this hard- 
ening in so short a time in the tunnel 
it was necessary to utilize tempera- 
tures still lower than those formerly 
used in the hardening room, despite 
the very marked advantage of the 
increased rate of air movement. 


After consultation with Frick Com- 
pany engineers it was determined that 
this rate of hardening required tem- 
peratures of —5O to —60 deg. F. 
Special “flooded ammonia” bunker 
coils were used to chill the air. 

This decision involved another sort 
of engineering problem, for a temper- 
ature of —50 deg. F. requires that the 
ammonia compressors operate with a 
very low suction pressure, in fact con- 
siderably below atmospheric pressure. 
If we were to operate the large re- 
frigerating machines, which carried 
the whole plant load, at such a low 
suction pressure their efficiency would 
have been very seriously impaired for 
to operate a large motor at, roughly, 
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half-efficiency is a cause of great 
waste in power costs. 

Consequently the refrigerating load 
was divided up between the old com- 
pressor which handled the coolers, 
freezers and storage rooms, and a 
new two-cylinder, 83x6-in. booster 
compressor driven by a 10-hp. motor 
which was to handle the refrigerating 
load in the hardening room. By keep- 
ing all the very low temperature work 
confined to this small machine the 
cost of low-compressor efficiency is 
minimized. 

For practical reasons the booster 
compressor was installed and con- 
nected with the hardening room be- 
fore the tunnel was actually put into 
operation. In this sense we began to 
reap some of the benefits of the sec- 
ond step in the revamping of our 
refrigeration system before we prof- 
ited by the installation of the new 
cooling tunnel. 

For cooling the tunnel the booster 
machine is connected to 7,000 ft. of 
14-in. welded pipe to form special 
“VW” type coils in the bunker space 
above the quick-hardening tunnel and 
the booster machine discharges to an 
intercooler consisting of a shell inside 
of which is a coil for cooling the 
liquid ammonia being fed to the evap- 
orators in the tunnel. A bath of 
liquid ammonia surrounds these coils 
inside the intercooler and the gas 
evaporating from this bath emerges 
together with that coming from the 
booster machine to cool it to a sat- 
urated condition. From the inter- 
cooler the ammonia goes to the main 
suction line leading to the four large 
enclosed-type compressors which for- 
merly carried the load. 


EFRIGERATING machines 

many years ago reached such a 
high degree of dependability that the 
majority of users think of them as 
operating satisfactorily if they are 
running smoothly. Cooling systems 
installed 20 and 25 years ago are still 
being used with blissful assurance 
that nothing more is to be desired. As 
evidence that much progress has been 
made in the application of refriger- 
ating equipment in recent years, our 
company through the use of this 
booster machine with its small motor 
is now making more ice cream than at 
any other time in its history and has 
been able to shut down completely a 
large refrigerating machine driven by 
a 1874-hp. motor. Improvements in 
the condenser and lowering of the 
head pressure have contributed to- 
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ward the savings in power effected 
through the booster system. Electric 
control valves and float switches make 
the operation of the booster system 
almost fully automatic. 

After one season’s experience with 
the new set-up it has been found that, 
by using lower air temperature at a 
high velocity, the capacity of the en- 
tire ice cream plant was increased by 
20 per cent through elimination of the 
bottle neck. And by the improve- 
ments in our refrigerating equipment 
and its operation the power cost was 
reduced by $200 per month. A new 
114x8-in. booster machine is now 
being installed to extend the low tem- 
perature operations of the plant to 
meet further production demands. 


How Air Conditioning 
Operates 
(From Page 274) 


spray cooler is advisable for its puri- 
fying effect. 

By definition, the use of air condi- 
tioning is always accompanied by the 
use of forced air circulation. The 
volume of air required and its distri- 
bution in the conditioned space is 
governed by the characteristics of the 
product to be conditioned, but there 
are other factors which also influence 
the method of obtaining the correct 
air circulating over the product, such 
as the quantity and arrangement of 
the product, the size and shape of the 
room, and the free area for discharge 
over the product. 


ial SELECTING the type of air dis- 
tribution outlets to be used, consid- 
eration must always be given to the 
fact that there are two streams of air 
to be brought under control; the pri- 
mary air which is circulated by the 
fan and the secondary air circulation 
which is induced by the outlet velocity 
of the primary air. The effect of this 
induction is to set in motion a quan- 
tity of air in the room which is much 
larger than the amount circulated by 
the fan. The amount of this induc- 
tion is related to the outlet velocity of 
the primary air, the size and shape of 
the openings and their location with 
respect to walls, ceiling and placement 
in the room. Generally speaking, low 
velocity outlets are used for products 
which require low air velocity and 
high velocity outlets for application, 
such as dryers, where relatively high 





velocities are desirable. There are, of 
course, variations of this practice de- 
pending on conditions encountered, 


pA NOSHER effect of the secondary 
air circulation which is very often 
not well understood, is the diffusion 
effect. When a room is cooled by 
forced air circulation, the air deliy- 
ered from the cooler is several de- 
grees below the room air temperature. 
At first glance, this might indicate a 
considerable variation in room air 
temperature. The air, however, is not 
delivered directly into the space occu- 
pied by the product but usually above 
it. The low temperature primary air 
stream mixes with the induced sec- 
ondary air stream. Since the secon- 
dary air stream is at room tempera- 
ture, the resultant temperature after 
mixing is only slightly below room 
temperature. It is evident then that 
the temperature difference of this 
mixed air from that of room air js 
only a fraction of the difference be- 
tween the primary air and the room 
air. 


N ORDER to eliminate the human 

element, the capacity variation 
which is required under variable load 
conditions in order to maintain stable 
conditions, in the room, is made re- 
sponsive to automatic controls. The 
two principal controls which are lo- 
cated in the conditioned space are a 
thermostat and a humidistat. The 
effect of these controls on the equip- 
ment is usually to cause either inter- 
mittent operation or to modulate—+e., 
to cause gradual changes of all or part 
of the equipment. Intermittent oper- 
ation is permissible where the room 
conditions can vary between reason- 
ably wide limits or where the changes 
in room conditions take place slowly. 
Continuous operation with modulat- 
ing or step control is required where 
room conditions must be maintained 
within close limits or where changes 
occur rapidly when the equipment 
ceases to operate. 

In addition to the primary controls 
which are directly responsive to room 
conditions, there are other controls 
which are required to coordinate the 
operation of various parts of the 
equipment, such as gas and liquid 
flow controls, liquid level controls, 
etc. These controls are a vital part 
of air conditioning equipment, be 
cause the balanced relationship of the 
various parts of the equipment is nec- 
essary to achieve the “simultaneous 
control” of the fundamental factors. 
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Adapting Transportation Units 


to Pre-Cooling 


This method of controlling the temperature of a transportation unit, 
as well as reducing the temperature of its contents, has many possi- 


bilities in land transportation. 


Two outstanding results are achieved 


by pre-cooling before shipment: (1) Saving 20 per cent of cargo 
space that would be occupied by machinery and ducts; (2) Prompt 
cooling below the temperature of fungus growth prevents spoilage. 


T JACKSONVILLE,  Fia., 
Clyde-Mallory lines have what 
is believed to be one of the 

most modern and complete fruit pre- 
cooling plants in the United States. 

This plant, designed to provide 
adequate facilities for the pre-cooling 
at ship-side, of citrus products, fruits 
and vegetables and to insure their 
safe transportation to Northern mar- 
kets, called for the installation of ap- 
proximately 600 tons of refrigerating 
and pre-cooling equipment, which was 
furnished by the York Ice Machinery 
Corporation. 

Twelve floating barges, or lighters, 
each constituting a separate pre-cool- 
ing chamber, were heavily insulated 
and equipped with floor racks and 
cold storage doors. Each of these 


barges has a capacity of 3,000 boxes 
of oranges or other citrus fruits, thus 
providing a total cooling capacity of 
36,000 standard citrus boxes per 24 
hours and affording a flexible means 
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of handling the enormous quantities 
of perishable fruits and similar prod- 
ucts shipped from the port of Jack- 
sonville, which is the principal water 
shipping point for Florida’s important 
citrus industry. 

Pier No. 3 of the Clyde-Mallory 
Lines terminals in Jacksonville was 
selected as the location of the pre- 
cooling plant, and the installation of 
the heavy compressor equipment on it 
presented unusual engineering prob- 
lems which are not discussed here. 
The four washer rooms, which housed 
the four large air washing and cool- 
ing systems required for a job of this 
size, were located on the east side of 
the pier, the west half being left clear 
for movement of trucks bringing 
perishable produce for shipment. 


UNIQUE feature of this plant, 
which greatly facilitates prompt 
loading of shipments, or the holding 
of perishable products in safe cold 


Each of these lighters is pre-cooling 3,000 crates of citrus fruit prior to loading the fruit on a refrigerator steampship. Note the pair 
of ducts extending from farther end of each lighter into the air-cooling equipment on the pier. 


storage for any desired period to 
await shipment, is the fleet of twelve 
lighters, or barges. The fact that 
these lighters are so constructed and 
equipped that they may be readily 
converted into special pre-cooling 
rooms, with provision for the free 
circulation of cooled air through the 
boxes of fruit for rapid cooling, adds 
materially to the facilities and the 
handling capacity of the plant. The 
insulated pre-cooling lighters are 
loaded with cargoes at Pier 3, or at 
the rail head, and then moved by tug 
to proper position in the slip east of 
Pier 3, where the pre-cooling flexible 
air couplings are attached. Then the 
pre-cooling air at 29-30 deg. F. is cir- 
culated through the cargo and back to 
the air washers, where it is again 
cooled and recirculated by four large 
fans with a capacity of 106,000 cu.ft. 
each per minute. After this pre-cool- 
ing, the lighters are moved to the side 
of the ship, and the fruit is loaded 
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into the refrigerated holds of the ship. 
The fruit is thus under continuous 
refrigeration. 

The interior construction of these 
insulated barges is unique in some 
respects. The insulating material 
used was a redwood bark fibre, which 


was shipped in bales. This material 
was first “shredded” in a special ma- 
chine, and then fed into the lighters 
by a compressed air conveyor, 
through a 6-in. sheet metal pipe, and 
press-packed into place. The inner 
sheathing of lumber was then heavily 
coated with an asphalt emulsion to 
make it waterproof and air proof. 
The lighters are provided with two 








part of the assembly being fastened to 
the air duct. This provided for the 
desired two-way flexibility in the air 
hose couplings. 

The means adopted for pre-cooling 
the air used in cooling the fruit has 
long been used in Florida for fruit 
pre-cooling work. Various types of 
power plants and refrigerating sys- 
tems installed in the holds of liners 
and other coastwise fruit carriers had 
been found to a large extent inade- 
quate for cooling in transit. Yet the 
amount of heat that must be removed 
from fruit in order to retard its decay 
is of tremendous importance from the 
shipper’s standpoint, since a consid- 





to 40 deg. F. in seven to eight hours, 
although twelve to thirteen hours are 
usually required except when there is 
need to hurry. 

The question of time consumed in 
shipment, whether hours or days, 
often makes an appreciable difference 
in the prices obtained for fruit. Par- 
ticularly is this true of the New York 
metropolitan market, which serves as 
a distributing point for a vast area, 
Market conditions in the Northern 
consuming districts, as well as in 
other sections of the country, are so 
variable that it is impossible for the 
citrus grower to estimate the exact 
time at which he will be able to obtain 























air connections on one end only, but erable loss in revenue due to decay the maximum prices for his product st 
cold storage doors were installed in development, before the fruit becomes when sold at auction in these markets, ec 
the ends and sides to permit the load- cold, is traceable to this cause. The long standing necessity for pre- tt 
ing or unloading of the lighters from cooling fruit is therefore a well-estab- i 
either end or side. pane experience of refrigerating lished need. This uncertainty of te 
The connections between the air engineers indicates that in order price and other factors, such as the h 
ducts, which were located along the for fruit to reach the markets in most law of supply and demand, preclude ‘ 
pier at convenient distances to give a_ salable, and therefore most profitable, the use of fruit pre-cooling systems ‘ 
minimum length of air travel and low condition, a reduction in fruit tem- which require long periods of time for ‘s 
frictional resistance for the air fans, perature of approximately 40 deg. F. cooling, thereby increasing the uncer- t 
presented a special problem to the en- must be accomplished by the pre-cool- tainty of the price that can be ob- é 
gineers, due to the effect of tides and ing process. To accomplish this heat tained in the metropolitan markets. " 
loading, since a lighter does not re- removal as rapidly as possible, or at Also rigid pre-cooling quickly brings t! 
main absolutely stationary. Also it an average rate of 34 deg. F. per hour the fruit to a temperature where fun- ~ 
shifts its position when the water when cooling fruit that is wrapped gus decay is dormant. 
around it is disturbed by a passing and crated, it is not only necessary to f 
steamer. The air connection there- use forced air circulation, but it is HEREFORE, by establishing ic 
fore required a certain amount of lat- necessary to build up sufficient re- this up-to-date pre-cooling plant t: 
eral flexibility, as well as vertical sistance to the air flow, in passing the at Jacksonville, which is less than p 
movement. This was met by the use cooled air through the fruit pre-cool- 1,000 miles from New York as a boat A 
of a double thickness of kapok in- ing space, to force the air actually sails, and by establishing a regular «“ 
sulating quilting, water-proofed and through the boxes or crates and over schedule of full refrigerated sailings t] 
sewn to tubular aluminum frames, the fruit itself. This is exactly what between Jacksonville and New York, 
which in turn were sewn in parallel to is being accomplished by the pre- three times a week, the Clyde-Mal- P 
each other, and the assembly was pro- cooling system installed at the Jack- lory Lines are able to transport fruit “ 
vided with a fastening frame for at-  sonville plant. Temperature of the in first-class condition to the New 
taching to the air hatch, the upper fruit can be reduced from 80 deg. F. York auction markets. 
Return plenum 
hc oer > supply and return 
Present plier N.Y spec PM es e connect one te lighter : 
2" flooring | 
#" sub Flooring | /solated 
Cae | a ec 
/ Guard +) 
y roll y 
: "Outline of present 
pit showing rai/s 
to be retrnoved 
Cross-section of end of a lighter and one of its air connections, 5 ft.x6 ft. 6 in., showing general arrangement of equipment. Ade- 
quate air circulation through goods inside the lighter is obtained by a solid longitudinal partition through the hull. Above the deck it 
is extended 6 ft. more by a removable canvas. Air flow is reversed hourly by changing the position of the dampers in the plenums (ducts.) L 
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Air Cooling Unit 
Saves $55 per Month 


Big economy in unit temperature-control 
equipment for small plant 


MALL packers or dealers in sea 

foods generally have had to re- 

sort to the rental of freezing and 
storage facilities. Heretofore the 
complexity of refrigerating apparatus, 
the space requirements for compres- 
sors and piping and the necessary 
technical attendance involved pro- 
hibitive installation and operating 
costs for the packer whose storage 
volume was relatively small. The 
successful application of a unit cooler 
to maintain low temperatures and 
correct humidities in the storage 
rooms of the Golden Gate Fish Co. 
therefore, marks an important for- 
ward step. 

For freezing fish and other sea- 
foods, low temperature (15 deg. F.) 
is required, so that rapid freezing will 
take place. Maintenance of this tem- 
perature in the frozen storage room is 
accomplished by means of a small 
“cold-diffusing” unit suspended from 
the ceiling. 

_ This unit maintains 15 deg. F. tem- 
perature in this room having approxi- 
mate dimensions of 15x12x8 ft. and 





> How this fish company saves $55 
a month and eliminates trucking 
and labor costs is information also 
useful to: 


Bakers 
Canners 
Confectionery Manufacturers 
Egg Breakers 
Fruit Juice Manufacturers 
Fruit Syrup Manufacturers 
Egg Noodle Manufacturers 
Preservers 
Small Meat Packers 
True Fruit Flavor 
Manufacturers 
Distributors of Produce 
and Frozen Foods 
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View of the “cold diffusing” unit- 
type air cooler which maintains a 
temperature of 15 deg. F. and the 
proper humidity for perfect pres- 
ervation of sea foods in_ this 
storage room of the Golden Gate 
Fish Co. 


Controlled atmosphere in a nutshell—or a 


space not much larger. 


Temperature, hu- 


midity, and air movement all from this one 


unit suspended from the wall or ceiling. 
Added advantage—a number of units operat- 
ing at varying temperatures may be con- 


the humidity control and the 
electrical connections for the 


nected to one compressor by making the fan. 


thermostat (1) control a solenoid valve (2) 
the 
liquid refrigerant passes through expansion 
valve (4) into the unit and back to the con- 
densor (not shown). Compressor control in 
this case is by variations in refrigerating 


in the refrigerant pressure line (3) 


gas pressure in the cylinders. 


cold storage capacity for 12 tons of 
fish. Humidity control is not import- 
ant because of the method employed. 
Fish are placed on trays in the room 
for several hours. Then each frozen 
fish is dipped in water and again 
frozen individually so that its body is 
encased in a thin ice glaze. The fish 
are then wrapped in one thickness of 
paper and stacked in boxes until they 
are to be marketed. 

A conventional ammonia installa- 
tion would have required a room 30 
per cent larger to obtain the equiva- 
lent amount of storage space because 
of the space requirements of the pip- 
ing system. In addition to conserv- 
ing space, the unit cooler has the 
advantage of continually circulating 
chilled air (60 ft. per minute) so 
that the entire room is held at an even 
temperature by the downdraft fan 
mounted on top of the unit. The only 
connections to the unit are the small 
copper tubing carrying the liquid re- 
frigerant under pressure between the 
unit and the compressor, piping for 


The second room is used as 
a cold storage room which is 
maintained at between 32-34 
deg. F. by a similar unit sus- 
pended from the wall. This 
room is used for bringing down 
the temperature of fresh fish 
that have been packed in ice for 
shipment. Here humidity control is 
most important and the installation is 
engineered to maintain a relative 
humidity above 90 per cent. Below 
this figure, moisture would be removed 
from the fish itself which would impair 
its quality. Boxes of fresh fish, iced 
in the conventional manner for deliv- 
ery, are placed in this room for 24 to 
48 hours during which time the tem- 
perature of the fish itself is lowered to 
that of the ice. It has been found that 
this procedure results in an appreciable 
saving in the ice bill. 

Units for both rooms operate from 
the same compressor. The ease of 
installation, the compactness of the 
equipment, and the elimination of 
large piping and air ducts are factors 
in obtaining economies which enable 
this type of apparatus to be utilized 
by the small packer. It is estimated 
that the cost of operating the installa- 
tion described above would not ex- 
ceed $10 per month. Previously 
rented cold storage space had cost 
the company as high as $65 a month. 


303 








Small Operator 
Profits From 
Conditioned Air 


Controls temperature, humidity and air velocity 
to improve quality, reduce shrinkage and cut costs. 


MALL plants stand to gain much 
we from properly conditioning the 

atmosphere under which proc- 
essing operations are carried out. 
This has been demonstrated by San 
Mateo (Calif.) Meat Co., a small 
packer which stepped the quality of 
its beef up to a point where it com- 
manded a higher price and invaded 
new territory in the face of competi- 
tion from large companies. This 
packing house also reduced power 
costs, freed part of its labor from 
other work in the plant and made a 
saving in floor space. 

San Mateo Meat Co. did all this 
by replacing an old system of con- 
trolling the atmosphere in a_ beef 
cooler with a modern one and by add- 
ing more storage space in which the 
air is conditioned to age beef at low 
cost and with high-quality results. 

As formerly operated, the plant 
employed only one small room, 15 ft. 
square, for chilling and storing the 
carcasses, refrigerated by ammonia 
coils hung on the walls. But when 
the company decided to increase pro- 
duction and to age its beef longer, 
additional chilling and storage space 
was a necessity. So the refrigeration 
system in the small room was changed 
and a storage room 30 ft. square 
and 18 ft. high was built. 

The small chill room now is cooled 
with a unit brine-spray cooler, or con- 
ditioner, so compact that it was in- 
stalled in a shallow recess in one wall 
approximately 4x8x2 ft. This cooler 
employs forced air circulation, mov- 
ing the conditioned atmosphere over 
the carcasses at a velocity of 100 ft. 
a minute. This enables the body heat 
and odor to be removed from the car- 
casses in 24 hours so that they may 
be transferred to the storage room. 
The relative humidity in the chilling 
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room is kept at about 86 per cent, 
the temperature being 36 deg. F. The 
air, drawn in at the bottom of the 
unit cooler by the fan, passes upward 
through a spray of brine, is delivered 
through directional vanes across the 
ceiling, gravitates to the floor and 
passes back to the cooler inlet to com- 
plete the cycle. 

After being chilled, the carcasses 
are moved into the storage room, 
where the temperature and relative 
humidity are about the same as in the 
chilling room, 34-36 deg. F. and 86 
per cent, respectively. But the ve- 
locity of the circulating air in that 
room is only 20 to 30 ft. a minute. 
At this velocity, drying and shrinking 
of the meat is minimized during the 
three weeks of aging, yet no moisture 
condenses on meat or on the walls 
and ceilings of the room. 

This storage room, which will ac- 
commodate 100 tons of beef, is pro- 
vided with conditioned atmosphere by 
three ammonia-pipe coolers, or cold- 
diffusers, suspended from the ceiling. 
Equipped with fans, these units de- 
liver the cold air down over the meat 
to follow a path across the floor, up 
along the walls and back to the 
coolers. One ammonia compressor 
serves all three of the ceiling coolers. 
It has a capacity of 3.1 tons and is 
driven by a 3-hp. motor. A thermo- 
stat, located 6 ft. above the floor, con- 
trols the room temperature. 

In both the chilling and storage 
rooms, humidity is controlled by reg- 
ulating the temperature of the refrig- 
erant and the velocity with which the 
air is circulated through the brine 
spray or over the ammonia coils. 

Among the savings which followed 
the installation of this modern equip- 
ment, an estimated 24 per cent re- 
duction in shrinkage of the meat 





is not to be overlooked. Much of 
this saving comes in the chilling 
room, where rapid lowering of the 
temperature at the surface of the 
meat decreases the rate of evapora- 
tion of moisture from the carcasses, 
It might appear that the circulating 
air would dry the meat rapidly, but 
this is not true, because the humidity 
is high, especially when the carcasses 
are warm. Warm air rising from the 
meat is chilled by the cold circulating 
air to a point where the air next to 
the carcasses is near saturation. After 
the beef is chilled, of course, rapid 
air circulation would be damaging, 
which explains why it is transferred 
to the aging room where the air cir- 
culates slowly. 

Other savings accrue from the 
small amount of floor space re- 
quired by the unit conditioners. The 
compressor for the three units in the 
storage room requires only 6 sq.ft. of 
floor space, and the units themselves, 
being suspended from the ceiling, are 
out of the way. This system refrig- 
erates approximately six times as 
much space as the ammonia-pipe 
system formerly used in the small 
chilling room, yet that system in- 
volved a large compressor, a brine 
tank and a large cooling tower on the 
roof, in addition to the ammonia pipes 
in the roof itself. This old com- 
pressor, incidentally, serves the new 
unit cooler in the chilling room. 

The saving effected in power costs 
comes from the fact that the modern 
equipment requires about 20 per cent 
less power than would the equivalent 
amount of refrigeration if wall-hung 
ammonia pipes were used. 

Since these units are controlled au- 
tomatically by a thermostat and re- 
quire little attention, they require a 
smaller expenditure of man hours, 
adding to the other savings and to the 
advantages gained through improve- 
ment in quality and higher price. 





> The air conditioning methods 
which solved the problems of this 
packer also are applicable to the 
operations of: 
Bakers 
Canners 
Preservers 
Confectioners 
Fisheries 
Fruit Products Manufacturers 
Egg Breakers 
Produce Distributors 


— 
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Temperature and Humidity Control 


at Three Levels Needed Here 


By W. W. REECE 


Director of Engineering, The W. E. Long Co., Chicago, Ill. 


IR conditioning in baking plants 
is, in general practice, confined 
to definite steps in the process 

of bread making and to definite de- 
partments, rather than to the condi- 
tioning of the entire plant. Three 
specific applications of air condition- 
ing appear in nearly all well-designed 
and well-equipped plants. They are 
found in the bread fermentation 
rooms, bread proof rooms, and bread 
and cake cooling rooms. 

In some localities the variation of 
temperature and humidity are so ex- 
treme, even within a period of 24 
hours, that such areas as the flour 
storage rooms, make-up department, 
or overhead proofers and packaging 
department may be conditioned to 
good advantage. Such precautions 
prevent chilling of the doughs and 
also prevent excessive drying out or 
crusting over of doughs during pe- 
riods of high temperatures and low 
humidities. During periods of high 





aeelica air conditions are obtained in the fermentation room 
of @ southern bakery by discharging humidified air through the 
Perforated duct suspended from the ceiling of the room. 
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> Humidity plus temperature con- 
trol in a minimum of three diverse 
conditions enable bakers to prop- 
erly time their operations, maintain 
uniform quality, cut evaporation 
losses, prevent spoilage. Compar- 
able results can be obtained in the 
following industries, even though 
their processes require only one 
level of control: 


Biscuit and Cracker Baking 
Bread and Cake Baking 


Chocolate and Candy 
Manufacture 


Meat Packing 
Sugar Refining 











temperatures and high humidites 
flour and other ingredients will ab- 
sorb moisture and increase their likeli- 
hood of becoming musty and moldy. 
High humidities will also aggravate 


a sticky condition of the dough and 
often require an excessive use of 
dusting flour. In the packaging de- 
partment the finished product may 
suffer in quality through excessive 
loss of moisture on hot dry days be- 
cause of too long cooling. Where a 
number of workers are employed the 
comfort feature is important both 
from the standpoint of promoting 
good health and of keeping perspira- 
tion to the minimum. 

The fermentation room is the first 
step in the process of converting flour 
and other ingredients into bread 
where temperatures and humidities 
are of critical and vital importance 
to the baker. Bakery operations, in 
order to secure uniform quality of 
product and low cost of operation, 
should be synchronized and timed so 
that the bake shop in its entirety will 
operate on a uniform schedule. 

Temperature and humidities, as 
well as character of ingredients, have 





Kern’s Bakery, Knoxville, Tenn., uses conditioned air in ite 
molding department and over-head proofer where the dough is 
exposed to air for a total of 45 to 55 min. 
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a definite influence upon the fermen- 
tation period of sponges and doughs. 
The character of the ingredients is 
definitely under the control of the 
baker through adhering to a formula. 
But if temperatures and humidities 
vary: the length of the fermentation 
periods will also vary. If the fermen- 
tation room is not under close con- 
trol, through the medium of a hu- 
midifier system, temperatures may 
vary 20 deg. and relative humidities 
may vary 20 per cent. This causes 
uncertainty of quality. The charac- 
ter and flavor of the finished load 
may vary throughout a shift and from 
day to day. Lack of control in the 
fermentation room causes a poor 
schedule of shop operations with a 
loss of time on the part of the shop 
help and results in higher costs of 
manufacture. It also causes extra 
supervision on the part of the shop 
superintendent, which takes his time 
from other important duties. 

If humidities are low, there will be 

an irregular and varying crusting 
over of sponges and straight doughs. 
This crusting causes bad lumps and 
streaks in the finished loaf which are 
not good for the loaf from a quality 
standpoint. There may be an undue 
loss in weight through excessive evap- 
oration. 
_ Accepted sound practice in the bak- 
ing industry is to condition fermenta- 
tion rooms to 78 deg. F. temperature 
and from 75 to 80 per cent relative 
humidity with substantially no varia- 
tion. Purely from an _ economic 
standpoint, correct humidities will 
eliminate excessive and _ varying 
weight losses during the fermentation 
period. This results in an average 
saving of 0.75 per cent. The invest- 
ment in a humidifier system is usually 
amortized in a period of 24 years 
with this direct saving. 

After the dough is run through the 
molding machine and panned, it goes 
into racks which are immediately run 
into the proofing room so that the 
dough can go through a secondary 
fermentation or rising process prelim- 
inary to baking. 


Dring proof room is the second step 
in the bread making where tem- 
peratures and humidities are of criti- 
cal importance. Sound practice in 
the baking industry dictates that tem- 
peratures of 95 deg. F. and relative 
humidities of 85 per cent are correct 
for controlling the proofing. Under 
these conditions, the molded dough 
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will rise in a uniform length of time 
and permit of proper adherence to 
shop schedules. Quality is controlled, 
as with an even distribution of condi- 
tioned air around the dough the 
proofing or rise is even from the bot- 
tom to the top of the rack. Weight 
losses, while slight at this step in the 
process, are under control, with a 
properly chosen degree of humidity. 

Bread and cake products leave the 
ovens at inside temperatures slightly 
under 210 deg. F. It is desirable that 
these products reach the customer in 
as near the finished baked condition 
as possible. If anything happens be- 
tween the oven and the home to mar 
the finished appearance of the prod- 
uct, to cause it to dry out unduly, to 
injure its texture, or to detract from 
its goodness, the product, of course, 
has less appeal to the consumer. 


]s uncontrolled open-room cooling, 
where room temperatures vary from 
75 to 100 deg. F. at different seasons 
of the year, there is a variation of 14 
to four hours in the cooling period. 
This variation seriously affects both 
the manufacturing and the delivery 
schedules. In open-room cooling, there 
is a varying weight loss ranging from 
0.4 to 0.8 oz. per lb. This is a serious 
economic loss, and further, the prod- 
uct, because of being dried out too 
much in cooling, stales more quickly. 
Also, the longer the product is ex- 
posed to mold spores present in any 
uncontrolled room the more danger 
there is of mold contamination. 

Conditioned cooling at tempera- 
tures of 75 to 80 deg. F. with relative 
humidities of 75 to 80 per cent, is 
coming to be recognized as good 
standard practice in the baking indus- 
try. Under such conditions, the cool- 
ing period is stabilized throughout the 
year, the weight loss is under control, 
the finished appearance is stabilized 
and the mold evil is substantially elim- 
inated. From an economic stand- 
point, the saving of 0.25 oz. per Ib. 
in weight loss pays a direct return of 
30 to 40 per cent on the investment in 
a conditioned cooling system. 

It is well to note that these three 
applications require different tem- 
peratures and humidities and for this 
reason require three different humidi- 
fier installations. In practice, it is 
advisable to condition restricted en- 
closures in the plant for each of these 
operations to reduce the first cost of 
the installations, to insure closer con- 
trol and to reduce operating expenses. 





Other applications which are occa- 
sionally made and to which more con- 
sideration is being given by bakery 
owners and baking plant designers 
are: 


1. Make-up Departments. Here the 
dough is divided, rounded, proofed, molded 
and placed in baking pans. The dough is in 
this department for an interval of 35 to 40 
minutes. If the natural temperature and 
humidity condition is unusually severe, air 
conditioning of this entire department pays, 
The desirable condition for this department 
is a temperature of 75 to 80 deg. F. with 
a relative humidity of approximately 60 per 
cent. As several employees are in this de- 
partment, an approximate comfort condition 
must be maintained. 

2. Overhead Proofers. Some attention 
has been given by manufacturers to the con- 
ditioning of the overhead proofers where 
the dough ball travels back and forth on 
belts or in trays for a period of ten to four: 
teen minutes. If the condition of natural air 
in the plant is extreme, a conditioned proofer 
is a good thing. A temperature of 80 deg. F, 
with relative humdiity of 75 per cent is 
desirable. 

3. Finishing and Packaging Departments. 
Where a diversified line of products is han- 
dled, in both bread and cake plants, these 
departments may well be conditioned to 
temperatures of 75 to 85 deg. F. with rela- 
tive humidities of 60 per cent. This condi- 
tion is especially advisable where a con- 
siderable number of employees are employed 
in such departments. 

4. Flour Storage Rooms. In severe cli- 
mates, these rooms may profitably be con- 
ditioned to 80 deg. F. and 65 to 70 per cent 
relative humidity. This precaution insures 
uniform ageing of the flour, a minimum loss 
of evaporation in a dry climate, and the pre- 
vention of undue moisture absorption in a 
humid climate. 


In an Arizona plant, which The W. 
E. Long Company is now designing, 
the plans call for complete condition- 
ing of the entire plant, with the ex- 
ception of the oven room and loading 
room. The material storage room, 
the bread make-up department and 
the offices will be conditioned by one 
conditioning unit to a temperature of 
80 deg. F. and a relative humidity of 
approximately 60 per cent. This is 
being done because of the severe 
climatic condition in Arizona where 
outside temperatures get as high as 
115 deg. F. in the summer time. 


A is our opinion that the condition- 
ing of an entire baking plant from 
a central conditioning system is im- 
practical. Because of the diversifi 
requirements of temperatures a 
humidities throughout the plant, con 
ditioning should be departmentalized 
to meet the requirements of the dif- 
ferent steps in the processing of bak- 
ery products. 
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Control of Odors and Molds by © 
and Ionized Oxygen 


Ozone 


investigation into the uses of 
ozone and ionized oxygen in 
the realm of controlled atmos- 


A 
pheres leads one into a region of some 
controversy. 

Ozone is a well-known substance, 


very unstable, very oxidative. A very 
pungent characteristic odor is asso- 


ciated with it. Its chemical formula 
is Os in contrast to ordinary oxygen, 
Oz. It must be made where it is to 
be used for it soon decomposes into 
ordinary oxygen. 

Ionized oxygen, also incorrectly 
called ionized air, is often confused 
with ozone. Chemists and physicists 
have long known of ionized oxygen 
but its industrial use is of such recent 
origin that opinions differ markedly 
as to its efficacy. Ionized oxygen is 
oxygen molecules from which some 
of the peripheral electrons have been 
removed. 

Both ozone and ionized oxygen 
occur in nature, but for industrial 
purposes both can be generated from 
air by suitable electrical apparatus. 
Ionized oxygen is absolutely different 
from ozone and can be generated in a 
variety of ways such as blowing air at 
high velocity, spraying water into air 
(salt water giving positive ions and 
fresh water giving negative ions), by 
electrical apparatus and other means. 
The “stuffy” sensation, or “dead- 
ness,” of air in closed rooms is be- 
lieved to be caused by the absence of 
oxygen ions in the air. A consider- 
able part of the effect of the Steri- 
lamp is believed to be due to ionized 
oxygen and only partially due to the 
direct effect of ultraviolet irradiation. 

Commercial ozone-producing equip- 
ment passes dehumified air through a 

brush discharge” of high potential 
electricity (6,000 volts) passing be- 
tween two electrodes separated by a 
dielectric (insulator). 

_ The great oxidizing power of ozone 
's employed commercially for a vari- 
ety of purposes. In the field of at- 
mospheric control it is utilized both 
for deodorizing and for fungicidal 
Purposes, i.e., destroying molds. As 
a. deodorant, ozone is often used in 
onion, banana and sugar storage, and 
for “sweetening” cold storage rooms 
'0 give them an out-of-door freshness. 


June, 1936 — FOOD INDUSTRIES 


Many cold storage plants use ozone 
freely and are fully piped for its dis- 
tribution to any room or space. 

As a fungicide, or destroyer of 
molds, however, ozone is capable of 
objective tests where the impressions 
of the observer are not a factor. And 
in this service it is decidedly useful in 
cold storage practice — particularly 
where high relative humidities are 
carried, which favor mold growth. 
One cold storage plant manager has 
stated that the mold on moldy eggs 
will actually disappear, as completely 
as though the mold had evaporated, 
after about 48 hours in an atmosphere 
containing five parts per million of 
Os. Such a concentration of ozone 
is abnormally large and is seldom 
used. Another plant manager says it 
cannot be done. 

“With a continuous concentration 
of one or two parts per million of 
ozone, eggs at the end of eight months 
may be as fresh as when first stored. 
With particularly well-controlled tem- 
perature and humidity, successful 
storage has been done for even fifteen 
months, which is well beyond the 
economical limit.’’ Quoted from Jan., 
1936, Industrial Bulletin, of Arthur 
D. Little, Inc. 

Ozone has also been used to a small 
extent in the storage of meat to con- 
trol mold growth but, while it seems 
to be beneficial for lean meats, it eas- 
ily affects the flavor of fat. So active 
an oxident is ozone that butter ex- 
posed to it will turn rancid in 24 
hours. Celery turns a bright yellow 
in ozone. 

Ionized oxygen is said to possess 
oxidative effects which are not so 
powerful as ozone but this lack is 
compensated to a degree by its free- 
dom from adverse effects on flavor. 
Though not so powerful, it is said to 
be almost as effective a fungicide as 
ozone. 

At the present time commercial 
tests are under way in which mix- 
tures of ozone and ionized oxygen 
are used in meat storage rooms. No 
announcements are available yet. But 
there is expressed a hope that, by add- 
ing ionized oxygen, the amount of 
ozone can be cut down by 75 per cent, 
thereby avoiding many flavor changes 


that are caused by higher concentra- 
tions, without losing its mold-destroy- 
ing power. 


| jes cold storage plants ozone 
offers certain operating problems 
on account of its corrosive action. 
The simplest method is to generate 
the ozone in a centrally located ap- 
paratus, and blow it through ducts or 
piping to the room where it is to be 
used, by means of a small centrifugal 
blower. One company has used 3-in. 
sheet-iron stove pipe for such ducts 
but they have rusted out with amaz- 
ing rapidity, necessitating frequent 
replacements. Another concern has 
used 4-in. brass pipe to distribute 
ozonized air throughout an eleven- 
story warehouse, the ozone being dis- 
charged into the outlets of air-circu- 
lating blowers. But the pipes have 
split open, anywhere from an inch to 
3 ft. long, after relatively short serv- 
ice, also necessitating replacements. 
These have been made with iron pipe 
which, though more easily corroded, 
is much cheaper. 

Seamless steel tubing, tile, glass 
and porcelain tubing have been sug- 
gested for this service, but no actual 
tests of them have been discovered. 
Many concerns which have experi- 
enced the foregoing type of problem 
of duct corrosion have mounted the 
ozone equipment on a small truck and 
moved it from room to room as 
needed. In contrast to this, however, 
is the experience of another company 
which has used 3-in. brass piping for 
six years without a failure. 

For freshening new storage rooms 
0.01 part ozone per million of air is 
used. Other concentrations, such as 
0.50 p.p.m. will prevent bacterial and 
fungus growths in egg and meat 
rooms. And 5.0 p.p.m. will actually 
remove fungus growth, according to 
the experience of a New England 
company. In a Middle Western cold 
storage warehouse of 4,000,000 cu.ft. 
capacity, the ozone machine operates 
24 hours a day, consumes 96 kw.-hr. 
daily, costing about $1.10 at the low- 
est power rate earned because of the 
tremendous refrigeration load. The 
cost of ducts is the major item of cost 
of ozonizing a large building. 
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Arrangement of electric, steam, brine 


ELEC LINE and air lines which control condition. 
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METHOD of using low tem- 
A erst brine to obtain air of 
comfortable temperature and 
low relative humidity is being used 
in the medicated throat lozenge— 
hard candy—department of Sharp & 


Dohme, Philadelphia, Pa. This de- 
partment handles 1,200 lb. of candy 


























candies. 


Also influencing temperature condi- 
tions in the department are twelve 
¥y,-hp. motors on the automatic loz- 
enge machines and as many as a 
dozen 150-watt electric lamps. 

To get the desired 80 deg. F. dry 
bulb temperature and 40 per cent rel- 
ative humidity in the room 40 ft. 


diaphragm valve in the cold water line 
supplying the spray heads, which are 
used only in cold winter weather, and 
also serves as a pilot to another ther- 
mostat. The bulb of this second ther- 
mostat is inserted in the brine dis- 
charge pipe from the cooling coil in 
the conditioner and in turn controls a 








per hour, having a temperature of wide, 60 ft. long and 14 ft. high, three-way brine valve. This 2-in. 
120 deg. when delivered from the 5,000 cu.ft. of air per min. must be brine valve permits part of the me 
cooking department. circulated. As much as 750 cu.ft. of | warmed brine leaving the coil to enter bee 
These lozenges, like all high-sugar this air is drawn in fresh from out- the feed line along with the 15 deg. F. as 
products of the hard candy type, be- side the building to maintain com- brine supplied from the main-refrig- En 
come sticky and give rise to consid- fort conditions for the employees. erating system. The resulting mix- as 
erable trouble on the forming and The desired temperature and hu- ture has a temperature of 35 deg. F. ‘ 

packaging machines if handled under midity conditions are reached and and does not cause frosting of the 

comparatively warm temperature and maintained by a blower-type air con- cooling coils. A small pump keeps 
high, or even medium high, relative ditioning unit into which are built the brine moving through the cooling ia 
humidity conditions. fans, a heating coil, brine cooling system. Automatic control over the > 
Adding to the problems occasioned coils, and a cold water spray humidi- operation of this pump is obtained by J 
by the temperature and natural mois- fier. The fans are located in the having the wiring of its motor tied in Cc 
ture content of the air is the pres- upper part and are belted to a motor with that to the motor operating the le 
ence of approximately 50 employees. on top of the unit. Below the fans fans. d 
is the heating coil and in the bottom Wiring to the fan motor is con- d 
of the unit is the humidifier. Be- nected to a solenoid air-pressure con- d 
> Application of low humidity tween the humidifier and the heating — trol switch which is opened by electric t} 
control to eliminate production dif- coil are the brine cooling coils. current on the line, causing it to admit e 
Shalini: Si dnipaniaindl seo: sendin. As all the air is filtered, renewable air pressure for automatically open- in 
“te : i 

nivereel: filters are made part of the system ing a minimum fresh air damper. In 
at the points where the air ducts are this way a definite amount of fresh ye 
Anhydrous dextrose attached to the humidifier section of air is always drawn into the system fe 

Dinette enntahs the unit. as long as the fan is running. A relay 

switch operated by this same air pres- 

Candy N OPERATION, the recirculated sure is connected to both the main 

Chocolate products air enters the unit under automatic fresh air damper and the humidistat. 

Dry infant foods control through the open duct shown Through this hookup the atmos- 

Drying starches at the right in the illustration. These pheric conditions in the room, as de- 

Lint: Riallains anit controls consist of an insertion type termined by the control instruments 

ry s thermostat and a membrane-element in the return air duct, govern the 

Powdered sugar insertion type humidistat. The bulbs amount of fresh air admitted, the 

Powdered malt products of both these instruments extend into amount of air recirculated, the degree 

Prepared mixes the return air stream. The thermo- of cooling done at the brine coils, the 

Tablet sugars stat controls a valve which supplies volume of steam turned into the heat- 

steam to the heating coils. The hu- ing coil, and the quantity of cold 
midistat operates a reverse-acting water sprayed into the humidifier. oe 
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A quick view of the method 

whereby the storage life of 

meats can be doubled by 10 

per cent of CO: in the atmos- 
phere 


Gas 
Storage 
of 
Meats 


ITHIN the past two years, 

W sizing progress has been 

made in long time storage of 

meats in England under what has 

been termed by Arthur D. Little, Inc., 

as “Chemically Conditioned Cold.” 

English food technologists refer to it 
as “Gas Storage.” 

The method combines temperature 





> Controlling the chemical compo- 
sition of the atmosphere by adding 
CO. has been very successful in 
lengthening the “keepability” of 
dressed meats. This highly con- 
densed view of a very significant 
development involves a_ principle 
that has wide applications. A thor- 
ough knowledge of this subject is 
information of importance to those 
who are engaged in the manufac- 
ture or handling of the following 
foods: 


Bacon 

Cocoa Powder 
Eggs 
Fish 
Fruits 
Meat 

Milk, Powdered 
Nuts 

Vegetables 
Other Fat Containing Foods 





es 
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**Food’’ (London) 


Carbon dioxide supply in cylinders in the rack at left aboard a refrigerator 
ship in the Australian meat trade. 


control with carbon dioxide control 
and finds its largest field of useful- 
ness in the transportation of meats 
from Australia and New Zealand to 
England. It is also used for storage 
of fruits, eggs and vegetables. Experi- 
ence of meat handlers in the United 
Kingdom shows that with temperature 
control alone the maximum storage 
period for beef is 48 days, but with 
the addition of 10 per cent of CO, 
to the atmosphere this period is ex- 
tended to 60 or 70 days. The im- 
portance of this development is shown 
by the fact that the minimum trans- 
portation period from Australia to 
English markets is 50 days, whereas 
the beef formerly could be held for a 
maximum of only 48 days—a condi- 
tion which gave South American meat 
packers a marked advantage because 
of the shorter route traversed. 

Back of this commercial applica- 
tion of CO: control of bacterial and 
mold growth to supplement refrigera- 
tion is a very considerable series of 
researches most of which have been 








carried out since the World War. 
One of the earliest discoveries bear- 
ing on the subject was that of Kolbe, 
who announced in 1882 that beef 
could be stored in an atmosphere of 
CO: up to twenty days without spoil- 
age occurring even though the day- 
time temperature rose as high as 89 
deg. F. (32 deg. C.) 

Subsequent investigations, largely 
conducted in England, have been di- 
rected at the following four aspects 
of the problem. All of it has been 
of very recent date, mostly since 1930. 


1. Effect of cold on micro-organisms 
2. Effect of cold on meat 

3. Effect of gases on micro-organisms 
4. Effect of gases on meat 


The latter of these, the effect of 
gases on meat, is very important, for 
too much CO: will cause the meat to 
turn black although the gas will at 
the same time prevent microbial 
growth. In English practice “chilled” 
meat refers to meat that has been 
stored at temperatures between 0 deg. 
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C. and —2.5 deg. C. The freezing 
point of beef muscle in full rigor is 
about —1 deg. C. “Frozen” beef re- 
fers to meat that has been chilled to 
about —5 deg. C. 

A most important factor in the suc- 
cessful application of the new method 
of gas storage to meats has been the 
exceptionally rigid sanitary precau- 
tions taken all along the route of dis- 
tribution from the point of slaughter 
to the point of consumption. These 
are supplemented by common sense 
care in preventing bruises, for a 
bruised spot on the fat-covering of 
the meat will often bleach out to a 
white spot, and the fat may become 
partially oxidized and undergo an ap- 
preciable flavor change. 

That a slaughter house should ap- 
proximate the cleanliness of the oper- 
ating room has been the opinion held 
at the Low Temperature Research 
Station at Cambridge, England. The 
influence of this recommendation has 
been felt in far off places. An ad- 
mirable extension of that policy is 
shown in the care with which Aus- 
tralian beef is protected while being 
loaded into refrigerator ships, which 
is a remarkable contrast to the usual 





Cc lth and Dominion Line 

At, Townsville, Australia, the beef quarters 

are protected from contamination by this 

“shirt,” a covering of clean canvas held 
on a frame, 
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careless American methods of han- 
dling. 

Gas storage is accomplishing much 
for the English meat trade but equally 
important is the sanitary care. If 
infection of carcasses is prevented 
much less spoilage hazard is involved 
and, if the meat is entirely free from 
all microbial infection at the outset 





and no infections take place enroute, 
no putrefactive changes can occur, 
Only such changes will be involved as 
are brought about by chafing and 
bruising, which are entirely mechani- 
cal; those which are preventable or 
controlled by humidity, air motion 
or temperature control; or those of 
an oxidative character. 





**Koud’”’ (Lundon) 


Gas storage rooms require special construction to make them gas tight. Note the com- 
bination of manhole and cold storage door. The manhole opens inward. 





Commonwealth and Dominion Line 

Beef quarters come overland i mile 

at Wyndham, Australia, in this special 

container to protect the meat from 
microbial contamination. 


Twelve ships were equipped for 
gas storage or were under construc- 
tion for the Australian trade in 1934. 
In that year a total of 8,800,000 Ib. of 
beef were successfully shipped from 
New Zealand and Australia to Eng- 
lish ports, thus giving an adequate 
demonstration of the effectiveness of 
the method as well as its economic 
value. 

In future issues of Foop INbus- 
TRIES will be published a series of 
reviews of the scientific research un- 
derlying the use of CO: control or 
chemically conditioned cold in meat 
storage. 

It is impossible to avoid the con- 
clusion that the use of gas storage 1n 
meat transport is but one more step 
in the series of events that lead to 
economic nationalism, and that will 
have a noticeable effect on the future 
of South American meat packing Op- 
erations. 
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Makers of Air-Conditioning Equipment 


HE FIRMS named on the following list are manufacturers of complete air 

conditioning systems, unit air conditioners, unit heaters, unit coolers, unit 
humidifiers, dehumidifiers, air washers, air filters and continuous air cleaning 
apparatus. Names of manufacturers of other equipment used in air-conditioning 
work, such as compressors, fans, controlling equipment, etc., have been omitted 
from this list. The list: has been checked to make it as complete as possible at 
the time of going to press. However, air conditioning is a comparatively new 
and rapid growing industry, and changes occur so rapidly among those supplying 
equipment to it, that such a list as follows must inevitably contain some names 
in error and omit some names that should appear. 


Acme Industries, Inc., Jackson, Mich. 
Unit Coolers 
Aerofin Corp., Newark, N. J. 
Unit Heaters, Unit Coolers 
Air Devices Corp., 347 Madison Ave., New York, N. Y. 
Unit Heaters, Unit Coolers 
Airtherm Mfg. Co., St. Louis, Mo. 
Continuous Air Cleaners 
American Air Filter Co., 215 Central Ave., Louisville, Ky. 
Air Filters, Continuous Air Cleaners 
American Air Purifier Corp., 208 East 27th St., New York, N. Y. 
Air Filters 
American Blower Corp., 6000 Russell St., Detroit, Mich. 
Central Air Conditioning Systems, Unit Conditioners, Air 
Washers, Dehumidifiers 
American Engineering Co., 2446 Aramingo Ave., Philadelphia, Pa. 
Unit Conditioners 
American Foundry Equipment Co., Mishawaka, Ind. 
Continuous Air Cleaners 
American Moistening Co., Providence, R. I. 
Unit Humidifiers 
Autovent Fan & Blower Co., 1805 North Kostner Ave., Chicago, Ill. 
Unit Heaters 
W. R. Ames Co., 150 Hooper St., San Francisco, Calif. 
Air Filters, Unit Heaters, Unit Coolers, Air Washers, De- 
humidifiers 
Bahnson Co., Winston-Salem, N. C. : 
Unit Humidifiers 
Baker Ice Machine Co., Inc., Omaha, Neb. 
Unit Conditioners, Unit Coolers, Dehumidifiers 
Betz Unit Air Cooler Co., 6 West Ninth St., Kansas City, Mo. 
Unit Conditioners 
Bayley Blower Co., 1938 South Fourth St., Milwaukee, Wis. 
Central Air Conditioning Systems, Air Washers, Dehumidifiers 
Bishop & Babcock Mfg. Co., 4901 Hamilton Ave., Cleveland, Ohio 
Central Air Conditioning Systems, Unit Conditioners, Air 
Washers, Dehumidifiers 
Blaw Knox Co., Farmers Bank Bldg., Pittsburgh, Pa. 
Continuous Air Cleaners 
Bryant Heater Co., 17825 St. Clair Ave., Cleveland, Ohio 
Central Air Conditioning Systems, Dehumidifiers 
Burt Air Filter Corp., Grand Central Terminal, New York, N. Y. 
Air Filters 
Borg-Warner Corp., Norge Div., 670 East Woodbridge St., 
Detroit, Mich. 
Unit Conditioners, Unit Coolers 
Builders Iron Foundry, Providence, R. I. 
Unit Conditioners 
Buffalo Forge Co., Buffalo, N. Y. 
Unit Conditioners, Unit Coolers, Air Washers, Dehumidifiers 
E. K. Campbell Heating Co., 2441 Charlotte St., Kansas City, Mo. 
Unit Heaters 
Carraway Engineering Co., Dallas, Tex. 
Unit Air Conditioners 
Cavco Ventilating Equipment Co., Los Angeles, Calif. 
Unit Heaters, Unit Coolers 
Carbondale Machine Corp., Harrison, N. J. 
Central Air Conditioning Systems, Unit Conditioners, Unit 
Coolers 
Clarage Fan Co., Kalamazoo, Mich. 
Unit Air Conditioners, Unit Coolers, Air Washers, Dehumidifiers 
Carrier Engineering Corp., 850 Frelinghuysen Ave., Newark, N. J. 
Central Air Conditioning Systems, Unit Conditioners, Unit 
Coolers 
Consolidated Air Conditioning Corp., 192 Lexington Ave., New 
York, N. Y. 
Air Filters, for removing odors. 
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Cooppus Engineering Corp., Worcester, Mass. 
Air Filters, Continuous Air Cleaners 
Conditionaire Unit Co., 2827 Montrose Ave., Chicago, IIl. 
Unit Conditioners, Unit Coolers 
Cooling & Air Conditioning Corp., Hyde Park, Boston, Mass. 
Central Air Conditioning Systems, Unit Conditioners 
Cooling Tower Co., Inc., 15 John St., New York, N. Y. 
Air Washers 
Corozone Air Conditioning Corp., 1422 Euclid Ave., Cleveland, Ohio 
Unit Heaters, Unit Coolers, Dehumidifiers 
Copeland Products Co., Mount Clemens, Mich. 
Unit Conditioners 
Cyclops Iron Works, 837 Folsome St., San Francisco, Calif. 
Dehumidifiers 
Dail Steel Products Co., Lansing, Mich. 
Unit Conditioners, Unit Heaters 
Davies Air Filter Co., 390 Fourth Ave., New York, N. Y. 
Air Filters 
DeFiance Fan Co., Los Angeles, Calif. 
Air Washers 
De La Vergne Engine Co., Paschall Station, Philadelphia, Pa. 
Unit Air Conditioners 
Dracco Corp., Harvard Ave., Cleveland, Ohio 
Continuous Air Cleaners 
Drying Systems, Inc., 1808 Foster Ave., Chicago, Ill. 
Unit Conditioners 
Cc. A. Dunham Co., 450 East Ohio St., Chicago, Ill. 
Unit Heaters 
Economy Equipment Co., Inc., 538 West Pershing Road, Chicago, 
Til. : 
Central Air Conditioning Systems, Unit Conditioners, Unit 
Coolers, Air Washers 
Economy Electric Mfg. Co., Chicago, Il. 
Unit Heaters 
Electrogas Furnace & Mfg. Co., San Francisco, Calif. 
Central Air Conditioning Systems 
Electrovent Fan & Mfg. Co., 1016 West Lake St., Chicago, IIL. 
Unit Conditioners, Unit Heaters, Unit Coolers, Air Washers 
Electric Air Heater Co., Mishawaka, Ind. 
Unit Heaters 
Emerson Electric Mfg. Co., 2018 Washington Ave., St. Louis, Mo. 
Air Washers 
Fairbanks, Morse & Co., 900 South Wabash Ave., Chicago, III. 
Central Air Conditioning Systems, Unit Conditioners, Unit 
Coolers 
Fedders Mfg. Co., 57 Tonawanda St., Buffalo, N. Y. 
Unit Conditioners, Unit Heaters, Unit Coolers 
Frick Co., Waynesboro, Pa. 
Central Air Conditioning Systems, Unit Conditioners, Unit 
Coolers 
Delco-Frigidaire Conditioning Corp., Dayton, Ohio 
Central Air Conditioning Systems, Unit Conditioners, Unit 
Coolers 
FitzGibbon & Crisp, Inc., Trenton, N. J. 
Unit Conditioners 
General Electric Co., Schenectady, N. Y. 
Unit Conditioners 
General Refrigeration Sales Co., Beloit, Wis. 
Unit Conditioners, Unit Coolers 
Grinnell Co., Inc., Providence, R. I. 
Unit Air Conditioners, Unit Heaters, Unit Coolers 
Goethal Co., Milwaukee, Wis. 
Continuous Air Cleaners 
Handelan Washed Air Co., 502 East 24th St., Minneapolis, Minn. 
Air Washers 
Hartzell Propeller Fan Co., Piqua, Ohio 
Unit Heaters 








Howe Ice Machine Co., 2827 Montrose Ave., Chicago, IIl. 
Unit Conditioners, Unit Coolers 
Hugo Mfg. Co., West Duluth, Minn. 
Air Filters 
Independent Air Filter Co., 215 West Ohio St., Chicago, IIl. 
Air Filters, Continuous Air Cleaners 
Johnson Fan & Blower Co., 1319 West Lake St., Chicago, Il. 
Unit Heaters 
Kaiseraire Products Sales Co., 936 West Chicago Ave., Chi- 
cago, Ill, 
Air Filters 
Kauffman Air Conditioning Corp., 4485 Olive St., St. Louis, Mo. 
Unit Conditioners, Unit Coolers, Air Washers 
Kelvinator Corp., Detroit, Mich. 
Unit Air Conditioners, Unit Coolers 
King Ventilating Co., Owatonna, Minn. 
Unit Air Conditioners, Unit Coolers, Air Washers 
Kleenaire Corp., Stevens Point, Wis. 
Air Filters 
Kirk & Blum Mfg. Co., Cincinnati, Ohio 
Continuous Air Cleaners 
Larkin Refrigerating Corp., Atlanta, Ga. 
Unit Coolers 
Lewis Air Conditioners, Inc., 1600 Northeast Broadway, Min- 
neapolis, Minn. 
Unit Conditioners 
W. E. Long Co., 155 North Clark St., Chicago, Ill. 
Unit Conditioners 
McCord Radiator & Mfg. Co., 2588 East Grand Blvd., De- 
troit, Mich. 
Central Air Conditioning Systems, Unit Conditioners, Unit 
Heaters, Unit Coolers, Dehumidifiers 
McQuay, Inc., 1600 Northeast Broadway, Minneapolis, Minn. 
Unit Conditioners, Unit Heaters, Unit Coolers 
Marley Co., 1737 Walnut St., Kansas City, Mo. 
Dehumidifiers 
Master Fan Corp., Los Angeles, Calif. 
Unit Coolers 
Modine Mfg. Co., Racine, Wis. 
Unit Air Conditioners, Unit Heaters, Unit Coolers 
Murray Iron Works Co., Burlington, Iowa 
Unit Heaters, Unit Coolers 
Myco Mfg. Co., Detroit, Mich. 
Unit Air Conditioners, Unit Heaters, Unit Coolers 
L. J. Mueller Furnace Co., 339 South Second St., Milwaukee, Wis. 
Air Washers 
T. Nugent Sons, Inc., 223 East 80th St., New York, N. Y. 
Air Washers, Air Filters 
Niagara Blower Co., 6 East 45th St., New York, N. Y. 
Unit Conditioners, Unit Coolers, Unit Heaters, Air Washers 
National Fan & Blower Corp., Chicago, Il. 
Unit Heaters 
Owens-Illinois Glass Co., Newark, Ohio 
Air Filters 
Peerless Ice Machine Co., 515 West 35th St., Chicago, III. 
Unit Air Conditioners, Unit Coolers 
Payne Furnace & Supply Co., Beverly Hills, Calif. 
Unit Heaters, Unit Coolers 
Parks-Cramer Co., Fitchburg, Mass. 
Unit Conditioners, Unit Humidifiers, Air Washers, De- 
humidifiers 
Pennsylvania Engineering Co., Philadelphia, Pa. 
Unit Conditioners, Dehumidifiers 
Peerless Unit Ventilation Co., Inc., Bridgeport, Conn. 
Unit Air Conditioners 
Perfex Radiator Co., 415 West Oklahoma Place, Milwaukee, Wis. 
Unit Heaters, Unit Coolers 
W. C. Phillips Co., Inc., San Francisco, Calif, 
Unit Conditioners 
Prat-Daniel Corp., East Port Chester, Conn. 
Continuous Air Cleaners 
Pittsburgh Lectrodryer Corp., Pittsburgh, Pa. 
Dehumidifiers 
Penn Spray Tower Works, Pittsburg, Pa. 
Air Washers 
Plymouth Cordage Co., North Plymouth, Mass. 
Air Filters 
Refrigeration Economics Co., Canton, Ohio 
Unit Coolers 
Reliance Refrigerating Machine Co., 3405 North Kedzie Ave., 
Chicago, IIl. 
Unit Conditioners, Unit Coolers, Air Washers, Dehumidifiers 
Research Corp., 405 Lexington Ave., New York, N.Y. 
Dehumidifiers, Continuous Air Cleaners 
W. R. Ripley Co., Tacoma, Wash. 
Air Filters 
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J. O. Ross Engineering Corp., 350 Madison Ave., New York, N. Y, 
Central Air Conditioning Systems, Unit Conditioners 
Reynolds Corp., 609 North La Salle St., Chicago, Ill. 
Unit Conditioners 
Rome-Turney Radiator Co., Rome, N. Y. 
Unit Conditioners, Unit Heaters, Unit Coolers 
Russell Electric Co., 340 West Huron St., Chicago, Il. 
Unit Conditioners, Unit Heaters, Unit Coolers, Air Filters 
Savage Arms Corp., 100 East 42d St., New York, N. Y. 
Unit Conditioners, Unit Coolers, Air Washers, Dehumidifiers 
Servel, Inc., Evansville, Ind. 
Unit Coolers 
Scott Ballantyne Co., Omaha, Neb. 
Air Washers 
R. Semon Bache & Co., 636 Greenwich St., New York, N. Y. 
Air Filters 
Somers Air Filter Sales Co., Detroit, Mich. 
Air Filters 


.W. W. Sly Mfg. Co., 4701 Train Ave., Cleveland, Ohio 


Continuous Air Cleaners 
Spray Engineering Co., 109 Central St., Somerville, Mass. 
Air Washers 
H. J. Somers, Inc., Detroit, Mich. 
Unit Conditioners, Dehumidifiers 
Staynew Filter Corp., Rochester, N. Y. 
Air Filters 
B. F. Sturtevant Co., Hyde Park, Boston, Mass. 
Central Air Conditioning Systems, Unit Conditioners, Unit 
Coolgrs, Air Washers 
Surface Combustion Corp., 2375 Dorr St., Toledo, Ohio 
Central Air Conditioning Systems, Unit Conditioners, De- 
humidifiers 
Standard Engineering Works, Pawtucket, R. I. 
Unit Humidifiers 
Strang Air Conditioning Corp., Kansas City. Mo. 
Unit Conditioners 
Supreme Heater & Ventilating Corp., 1915 Pine St., St. Louis, Mo. 
Air Washers 
Trane Co., LaCrosse, Wis. 
Unit Coolers 
Thermal Units Mfg. Co., 64 East 25th St., Chicago, III. 
Unit Conditioners, Unit Heaters, Unit Coolers, Dehumidifiers 
Trenton Auto Radiator Works, Trenton, N. J. 
Unit Heaters, Unit Coolers 
C. A. Stilphen Engineering & Mfg. Co., Denver, Colo. 
Air Washers. 
Thomas Radiator Mfg. Co., San Francisco, Calif. 
Unit Heaters 
Unit Heater & Cooler Co., Wausau, Wis. 
Unit Conditioners, Unit Coolers, Air Washers, Dehumidifiers 
Unified Air Conditioner Co., Duluth, Minn. 
Unit Conditioners 
U. S. Air Conditioning Corp., Minneapolis, Minn. 
Unit Coolers, Air Washers, Dehumidifiers 
United Blower Co., San Francisco, Calif. 
Unit Heaters, Unit Coolers 
U. S. Radiator Corp., First National Bank Building, De- 
troit, Mich. 
Unit Heaters 
Utility Fan & Mfg. Co., 2528 Santa Fe Ave., Los Angeles, Calif. 
Air Washers, Dehumidifiers 
E. Van Noorden Co., 100 Magazine St., Boston, Mass. 
Air Washers 
Vilter Mfg. Co., 2223 South First St., Milwaukee, Wis. 
Central Air Conditioning Systems, Unit Conditioners, Unit 
Coolers 
Western Blower Co., 1800 Airport Way, Seattle, Wash. 
Air Washers 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
Unit Coolers, Dehumidifiers 
Williams Oil-O-Matic Heating Corp., Bloomington, Ill. 
Unit Conditioners 
L. J. Wing Mfg. Co., 154 West Fourteenth St., New York, N. Y. 
Unit Conditioners, Unit Heaters 
Wilson & Co., Union Stockyards, Chicago, Ill. 
Air Filters 
XL Refrigerating Co., Inc., 1834 West 59th St., Chicago, III. 
Unit Conditioners, Unit Coolers, Dehumidifiers 
York Ice Machinery Corp., York, Pa. 
Central Air Conditioning Systems, Unit Conditioners, Air 
Washers, Dehumidifiers 
Young Radiator Co., Racine, Wis. 
Unit Conditioners, Unit Heaters, Unit Coolers 
E. L. Wiegand Co., 7506 Thomas Blvd., Pittsburgh, Pa. 
Unit Heaters 
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Hydraulic Lift for Cooler 


~ ERVICE stations and dairies might 
not be thought to have much in 
common, but the Smith Sanitary 
Dairies, Doylestown, Pa., are making 
use of a device more often used for 
servicing motor cars—the hydraulic 
lift. 

In this dairy, it is necessary that 
the milk cooler be elevated some dis- 
tance above the floor to provide grav- 
ity feed into a bottling machine. It 
it also necessary that the cooler be 
accessible for cleaning, and for that 
the floor is the best location. Obvi- 
ously, both conditions can be met only 
by elevating the cooler when it is used 
and lowering it for cleaning. 

The hydraulic lift shown in the ac- 
companying photograph, installed to 
meet this necessity, cost $200. It is 
operated by opening a valve, and uses 


Hydraulic lift for milk cooler. 
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Spring hose suspension. 


water at 20 lb. pressure. A second 
valve releases the pressure and permits 
the lift to drop slowly to floor level. 
To prevent mishaps, an iron leg is 
provided to support the cooler in case 
the release valve is accidentally opened. 
To avoid making and breaking six 
pipe connections every time the cooler 
is raised and lowered, four pipelines 
(those carrying brine and water to and 
from the cooler) are of flexible hose. 
This leaves only the milk lines to be 
connected and disconnected. 


Spring Hose Suspension 


Hh is a simple device that pre- 
vented fatigue of the operator, 
and also speeded up operations. The 
problem was to fill 5-gal. containers 
with a hot liquid, the temperature of 
which was about 200 deg. F. The vol- 
ume of business was not sufficient 
to justify the purchase of an automatic 
filling machine at the time. 





Obviously the use of a hose with a 
nozzle and a cut-off valve was the 
easiest way to fill the containers which 
moved past the filling point, either on 
a conveyor or on trucks. Our first 
plan required the operator to hold the 
hose and nozzle, dipping the latter into 
each container and then opening the 
valve. That gave trouble ‘ecause the 
hose soon became too hot for the oper- 
ator to hold despite his wearing canvas 
gloves. The next step was to insulate 
about 5 ft. of the hose with burlap by 
winding it around and wiring it in 
place. That kept the operator’s hands 
at a comfortable temperature. 

But the hose was heavy, and by the 
very nature of things it could not be 
laid down on the floor during resting 
periods. Therefore it became neces- 
sary to relieve the operator about every 
half hour. So the next stunt tried was 
that of hanging the hose on ropes ex- 
tending from the ceiling. The idea was 
all right in principle, but it was im- 
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possible to dip the nozzle into the con- 
tainers if the hose was tied high enough 
to permit the moving containers to 
pass underneath the nozzle without 
hitting it. 

Next was tried the set-up shown in 
the drawing. A 12 in. coiled spring 
was inserted between the hose and the 
ceiling, connecting it to both with 3-in. 
manila rope. Four separate spring 
suspensions were made at about 4 ft. 
intervals, so that the hose remained 
suspended in mid-air at all times 
whether it was in use or not. 

A most important feature, from the 
standpoint of eliminating fatigue, 
proved to be the proper adjustment of 
height of the hose when it was allowed 
to swing free. The idea ultimately 
incorporated in the gadget was that 
the springs should lift the filled hose 
plus the weight of the operator’s hand, 
clear of the moving containers. Thus 
he had no load to lift but needed only 
to press the nozzle gently down and 
open the valve to perform the filling 
operation. As soon as the operator 
released his pressure on the hose, it 
swung up clearing the containers by 
about 3 or 4 in. 

To avoid mishaps such as wasting 
the valuable hot liquid, the valve handle 
was attached in such a way that the 
moment the operator let it go, the 
weight of the handle would automati- 
cally close the valve. Of course, this 
necessitated putting the quick-opening 
valve in such a condition that it would 
operate freely under these conditions. 
The gadget was a perfect success and 
converted the most tiresome job in the 
plant to one of the easiest. Before this 
method of spring-suspension was de- 
veloped, the filling line was the neck 
of the bottle that usually delayed pro- 
duction. 

Springs of this character cost about 
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50 cents each and are available at nearly 
any hardware store. 


Pumping Unit Suspension 
_ a cooling tower was in- 
stalled at our plant it was located 
on the roof directly over the labo- 
ratory. As a result, for about six 
hours each day, while the pump was 
in operation, no accurate weighing 
could be made on the laboratory bal- 
ance because of the vibration. 

This difficulty was overcome 
through the use of the motor mount- 
ing shown in the accompanying pho- 
tograph. It is composed of two 
inverted, shelf-type brackets of heavy 
timber, bolted to the tower studdings. 
These, in turn, are bolted together 
with cross timbers directly over the 
pumping unit. 

Four hook bolts suspend the pump- 
ing unit clear of the roof. They are 
cushioned with cork under the 
washers and nuts on top of the cross- 
timbers. The piping is also supported 
from these cross timbers. 

In the photograph, only the lower 
part of the brackets shows. The 
motor enclosure was removed while 
the picture was taken.—Cart RIcuH- 
Arps, Chicago, III. 





Pumping unit suspension, 
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Identifying Ready-Mixed Flours 


ECENTLY, at a mill in South 

Australia, a large number of bags 
of flour containing baking powder in- 
gredients, and not branded, were 
mixed with bags of plain flour. This 
caused a great deal of inconvenience, 
However, identification was estab- 
lished by making a small quantity of 
the flour into a dough (25 gm. in 15 
ml. of water), and putting it into a 
glass of water. Dough made from the 
flour containing the baking powder in- 
gredients will float to the surface, 
while dough made from plain flour 
remains at the bottom of the glass. 
This positive and quick test should 
also be useful to the housewife.— 
W. J. Garner, Port Adelaide, South 
Australia. 


Repairman’s Step 


a convenience in reaching vari- 
ous places around the plant that 
require repairs or servicing, and also 
for reaching the top of truck en- 


Bend on 6-in. 
radius ~. 





Handy step. 


gines, a handy step can be made from 
a strong piece of board and a length 
of small-diameter steel rod. 

Cut the board to convenient length, 
say 24 in. A piece of 1x8-in. oak 
plank is ideal for the purpose. Round 
off the edges. On the center line, and 
2 in. from each end, bore holes just 
large enough to accommodate the rod. 
This rod, which can be of # or 4 in. 
diameter, should be about 5 ft. long. 
Bend it into U-shape, with the legs of 
the U spaced the correct distance apart 
to fit the holes in the board, that is, 
20 in. Then bend the lower part of 
the U into a half-circle on a 6-in. 
radius, making a double hook. Thread 
the ends of the bar for 3 in., and fasten 
the board in place with nuts, top and 
bottom, and lock washers. The re- 
sulting step can be hooked over a bar, 
guard rail, tire or other convenient 
place, and provides a secure perch 
from which to work. 
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Practical Problems of 


TRUCK TRANSPORTATION 


EXECUTIVES IN THE FOOD INDUSTRIES 


DISCUSSED BY 


Problems of Operating 
Semi-Trailers 


Question No. 17 


1. Are semi-trailers as safe to operate 
as conventional trucks? 

2. On semi-trailer operation, what parts 
of the vehicle have required the most 
servicing? 

3. What is the value of streamlining 
semi-trailer bodies, and how far should 
streamlining be carried? 


Several Factors Involved 


HE questions are answered as fol- 

lows: 

1. Under good driving conditions, not 
in mountainous regions, yes. Under 
abnormal or slippery road conditions, 
particularly in hilly or mountainous 
regions, no. The danger lies in the 
truck “jack-knifing” on a steep grade. 

2. Inexperienced drivers are apt to 
shear off the differential pin of a semi- 
trailer. Except for this a semi-trailer 
needs no servicing or repairs not com- 
mon to all trucks. 

3. What might be termed conserva- 
tive streamlining tends to reduce wind 
resistance to a certain degree and is ad- 
visable. This, in general, consists of 
rounding sharp corners of the body, par- 
ticularly the front of the trailer body. 
This is often built in a perfect semi- 
circle which both reduces head-wind re- 
sistance and facilitates backing and 
handling the truck in close quarters. 
Streamlining of any body is of little 
value until the air speed reaches 50 miles 
per hour. Further, if streamlining re- 
duces loading capacity to any appreciable 
extent it may lose its value—L. 
ScuMAKErR, President, American Cone 
& Pretzel Co., Philadelphia, Pa. 


Finds Trailers Serviceable 


AM pleased to submit these views 
in answer to the questions on semi- 
trailer operation: 

_l. Our experience would seem to in- 
dicate that a given volume of mer- 
chandise may be transported with less 
accidents by means of tractor-semi- 
trailer units than is possible in any other 
manner. If one could imagine the sub- 
stitution of full trucks for tractor semi- 
trailer operations in metropolitan areas, 
with the increased number of power 
units and drivers that would be neces- 
Sary to haul the same load, there would 

no question but that increased traffic 
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congestion would result. Then there 
would be greater speed on the highways 
that would increase the number of ac- 
cidents. As far as safety of operation 
of tractor-semi-trailer units is con- 
cerned, with full air brakes on all wheels 
of tractor and semi-trailer, we are able 
to comply with the very rigid require- 
ments of the police department in the 
City of New York for stopping these 
vehicles within 22 ft. from a speed of 
20 miles per hour. 

2. In servicing semi-trailers, we find 
most repairs are necessary on the bodies, 
owing to the destructive nature of the 
ice and water as well as the handling 
of cases and cans in loading and unload- 
ing operations. As to the trailer itself, 
ordinary preventative maintenance seems 
to take care of most of our problems. 

3. The value of streamlining semi- 
trailer bodies, in our opinion, would 
seem to lie more in the nature of a mer- 
chandising angle through an appeal to 
the eye. The air resistance of a unit of 
this type (or of a truck unit) at the 
speeds at which we operate equipment 
is such a small factor, compared with 
the rolling and gravity resistance, that 
it is practically negligible—T. A. 
DrescHER, Manager of Transportation, 
Borden’s Farm Products Co., Inc., New 
York, N. Y. 


Requirements of Truck 
Brakes; Methods of Testing 


Question No. 18 


From a safety standpoint, do you believe 
that: 

1. All trucks, regardless of gross weight, 
should be capable of stopping in the same 
distance when traveling at the same speed? 

2. If so, what distance should this be 
when traveling at 20 miles an hour? 

3. In testing your truck brakes, how is 
this distance measured? 

4. Can it be measured in any other way 
than by a deceleration meter? 

5. Is it possible to obtain equal stopping 
distances with service and emergency 
brakes? 

6. If not, do you believe that truck manu- 
facturers should provide emergency brakes 
at equal capacity to service brakes? 


Favors Powerful Emergency 


AM giving you my views on the 

questions pertaining to brakes for 
motor trucks: 

1. Yes, all trucks, regardless of gross 
weight, should be capable of stopping 
in the same distance when traveling at 


the same rate of speed. The stopping 
distance of a truck is the most impor- 
tant of its safety factors. Not only do 
all state laws require this, but to the 
fleet operator as well as to his drivers 
it is the assurance of knowing that the 
vehicle is under proper control and 
thereby eliminating the question, “My 
brakes are applied, but where will I 
stop?” 

2. The Ohio State Highway Patrol 
says that 44 ft. is an efficient stopping 
distance regardless of load carried or 
size of truck, when traveling at 20 
miles per hour. 

3. Two methods are most generally 
used in testing truck brakes: Decelera- 
tion meter ; actual road test and measur- 
ing tape. 

4. Practical road tests in all kinds of 
road and weather conditions are gen- 
erally used. 

5. It is the writer’s opinion that it is 
not possible to obtain equal stopping 
distances with service and emergency 
brakes, owing to variations in loads and 
so forth. This, of course, applies to 
present day equipment which has four- 
wheel service brakes and an emergency 
which acts only on the two rear wheels. 

6. Yes, truck manufacturers should 
provide emergency brakes at equal 
capacity to service brakes. An emer- 
gency means that it is a pressing need; 
therefore, it requires that the best pos- 
sible means for safety be provided.— 
Epwarp A. ScHENK, President-Gen- 
eral Manager, Columbus Packing Co., 
Columbus, Ohio. 


Wants “Pleasure-Car” Braking 


WOULD answer the questions con- 
cerning the testing of motor-truck 
brakes as follows: 

1. Yes, all trucks should stop in the 
same distance when moving at the same 
speed. 

2. They should stop in the same dis- 
tance as the average pleasure car be- 
cause they use the same highways at 
the same time. 

3. Measured distance on a concrete 
highway is used in testing brakes. 

4. Answered in No. 3. 

5. I think it possible to obtain equal 
stopping distances with service and 
emergency brakes. 

6. I believe it would be advisable for 
truck manufacturers to provide emer- 
gency brakes at equal capacity to service 
brakes.—A. E. Hansen, Libby, McNeill 
& Libby, Chicago, Ill. 
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NEW EQUIPMENT 


for Food Manufacturers 


Constant Weight Feeder 


For continuously feeding and weighing 
materials at an accurate rate, a new 
constant weight feeder is announced by 
the Jeffrey-Traylor Division of Jeffrey 
Manufacturing Co., Columbus, Ohio. 

The new design consists of a vibrating 
feeder controlled electrically by a bal- 
anced weighing belt equipped with an ad- 
justable counterpoise for setting the de- 
sired rate of discharge. All gates for 
regulating the flow of material are 
eliminated and greater weighing accuracy 
is obtained because of the sensitiveness 
of the scale. Through an electrical con- 
trol the vibrating feeder is regulated at 
all times to satisfy the weighing belt and 
thus keep operating balance. It is 
claimed that this unit is accurate to plus 
or minus 1 per cent or less and can be 
set to deliver with uniform accuracy at 
any rate from its minimum to maximum 
capacity, that is, from 3 to 3,000 Ib. 
per hour. 


Forged Steel Valve 


For PrEssuRES up to 1,500 Ib., the Han- 
cock Valve Division, Consolidated Ash- 
croft Hancock Co., Bridgeport, Conn., 
has introduced a new line of forged steel 
globe valves. These valves are designed 
with a tongue and groove bolted bonnet 
and are for high temperature service. 

Made in either cone or plug type. the 
valve, seat ring and disk are of heat 
treated stainless steel. The makers claim 
that this trim material is exceptionally 
hard and therefore resists wire drawing, 
indenting and galling, and otherwise re- 
duces repairs. The design permits easy 
repacking in service. 


Pipe Insulation 


For INSULATING cold pipe lines, Johns- 
Manville, 22 East 40th Street, New 
York, N. Y., has recently announced a 
new pipe covering known as the Rock 
Cork Pipe Covering. The material is a 
specially waterproofed rock wool. It is 
supplied with a factory-applied water- 
proof jacket. It provides, in addition to 
the usual moisture-resistance of the ma- 
terial itself,.a waterproof seal against 
the infiltration of moisture laden air. 


Smoll Plunger Pump 


FoR HANDLING LIQUIDS in small quanti- 
ties and at relatively high pressures, 
Homestead Valve Manufacturing Co., 
Coraopolis, Pa., is supplying a small- 
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Constant weight feeder. 





Forged steel valves. 


sized positive displacement pump of the 
triplex plunger type. The capacity of 
this pump, depending upon speed, varies 
from 15 to 120 gal. per hour. Operat- 
ing at 60 gal. per hour capacity and 200 
lb. pressure, a quarter horsepower elec- 
tric motor is sufficient to activate the 
pump. In the standard design, the 
Monel metal inlet valves, corrosion re- 
sisting alloy cylinder head and semi- 
steel crankcase provide protection against 
corrosion. For special applications the 
manufacturer will modify the pump to 
suit conditions. 


Trolley Wheel 


AN IMPROVED design of trolley wheel is 
announced by Osborn Manufacturing 
Co., 5401 Hamilton Ave., Cleveland, 
Ohio, for use on Osborn tramrail sys- 
tems of overhead conveyors. This 
wheel is made of special analysis, high 
strength cast iron, with deep-chilled 
tread and flange, providing a hard, 
smooth, long-wearing tread _ surface. 
Slight crowning of the wheel tread 


brings the wear on the rail flanges in 
from the outside. The straight flange 
of the wheel reduces rolling friction to 
a minimum. Double-row, shielded type, 
ball bearings are used. 


Streamlined Bottle Washer 


For companies that desire to make 
show-places of their plants, Michael 
Yundt Co., Waukesha, Wis., has devel- 
oped a streamlined bottle washer. This 
machine retains all the features of 
Yundt washers, with a number of minor 
improvements added. It is inclosed in 
a white and chrome streamlined casing, 
which may be lifted to make operation 
visible. 


Stainless Steel Valves 


VaLves and fittings, in a variety of 
stainless steels, are now being made by 
Alloy Steel Products Co., Inc., Linden, 
N. J. These are available in gate, 
globe, wye, glove-angle and cross, and 
check valve designs, for pressures up 
to 150 lb. water pressure, and in screw 
and flanged fittings of standard shapes 
for the same pressure. 


Laboratory Mixer 


A MORE POWERFUL, variable speed lab- 
oratory mixer or stirrer, the “Lab-Mix 
Sr.,” has been brought out by Chemical 
Publishing Co., 175 Fifth Ave., New 
York, N. Y. It is equipped with a 
shaded-pole-type motor, uses 110 volt, 
50-60 cycle alternating current and is 
non-sparking. Speed may be varied by 
rheostat. It has a screw clamp fitting 
any ring stand, 6 ft. of cord and a plug; 
and the shaft and propeller are of Monel. 


Truck Tires 


A NEw LINE of tires for half-ton and 
14-ton trucks, known as the “Store- 
Door Silvertowns,” has been developed 
by B. F. Goodrich Co., Akron, Ohio, for 
use in city delivery service. Capacities 
of these tires range from 1,050 to 2,200 
lb. Sizes are 6.00x16; 5.25x17; 5.50x17; 
5.25x18; 5.50x18; 30x5; 6.50x20; 
32x6; 7.00x20; and 7.50x20. They 
are equipped with treads of an average 
weight 47 per cent greater than that of a 
comparable size ordinary tire, the tread 
design depth and tread width average 30 
per cent greater, and the actual rubber 
contact area with the pavement avert- 
ages 42 per cent greater. 
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The Manufacturers Offer 


Food Plant Equipment 


], Conveyors — Stephens-Adamson Mig. 
Co. Catalog 42 illustrates and gives speci- 
fications for conveyors and elevators of the 
“Redler” type for handling bulk materials 
like grains and flour. 


2, Dairy Equipment — The Creamery 
Package Mig. Co. A 44-page catalog en- 
titled “Proof in Pictures,” illustrates the 
use of equipment made by this company 
in dairy, creamery, ice cream and cheese 
plants. 


3, Dairy EguipMENntT — Standard Milk 
Machinery Co. A new bulletin describes 
the various items of equipment included in 
the Junior Mortensen system of pasteuriza- 
tion, including holder, heater, cooler and 
surge tanks. 


4, Lirr Trucks — Barrett-Cravens Co. 
Bulletin 112 describes and specifies the 
Barrett “Red Head” lift truck for factory 
handling purposes. 


5, Lr Trucks—Lewis-Shepard Co. Cir- 


_ cular 119 shows application of hand lift 


trucks, skid platforms and floor trucks in 
the carbonated beverage industry. 


6, Mixers — Read Machinery Co., Inc. 
“New Ones for Old Ones,” is a broadside 
illustrating the Read line of vertical mixers 
for bakeries and other food plants. 


7, Packer’s EQuipMENT—The Cincinnati 
Butchers Supply Corp. A folder illus- 
trates the general line of packer’s and 
butcher’s equipment produced by this com- 
pany, 


8, Pumpinc Equipment — Worthington 
Pump & Machinery Corp. Five bulletins, 
as follows: W-317-B5, describing the 
“Freflo,” Type FJ pumps for underpass 
drainage; W-318-B7, describing balanced 
multi-stage volute centrifugal pumps, Type 
UX, for boiler feed service up to 1,000 lb 
per sq.in. pressure; W-323-B3A, describ- 
ing self-priming “Monobloc” centrifugal 
pumping units; W-320-B2, ‘ describing 
centrifugal fire pumps, Underwriter ap- 
proved, two-stage volute, of 500 to 1,500 
gpm. capacity; W-321-B6A, describing 
“Monobloc” condensate return unit, Types 
Dand G, for building and plant service. 


9, Sirrers—The J. H. Day Co. Bulletin 
463 describes the Day “Ro-Ball” stabilized 
gyrating screens and sifters. 


10, Strrer—The Hinkle Machine Co. A 
new folder illustrating the design and use 
of “Sift-All,” a multiple sifter for dry in- 
gredients, 


1], Soy Bean Eourpment — Allis-Chal- 
mers Mfg. Co. Bulletin 1262 entitled 
Serving the Soy Bean Processor” gives 
ta on processing soy beans and on equip- 
ment for that purpose. 


Packaging 


12, Borrte Cappinc Equipment — The 
solidated Packaging Machinery Corp. 
new folder illustrates and describes the 
PeM line of automatic capping machines 

for bottles and screw caps on containers. 
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13. Borttinc Equipment — Pneumatic 
Scale Corp. Ltd. The “Bottling Work 
Book,” a reference guide giving informa- 
tion on methods, materials and machinery 
used in bottling works, with emphasis on 
the products of this concern. 


14, CLosures — Anchor Cap & Closure 
Corp. A new folder entitled “Profit For 
You” discusses the use of the Amerseal 
caps for closing food products in glass. 


15. Stircuinc Macuine—Ideal Stitcher 
& Mfg. Company. A folder describes the 
use of the stitching machines made by this 
company in the production of cartons and 
other packing containers. 


16. Wraprinc MacHIneE— Package Ma- 
chinery Co. A _ bulletin describing the 
operation and giving specifications of the 
Model FA and Model FA-2 carton wrap- 
ping machines. 


17, Wraprinc MACHINE — Package Ma- 
chinery Co. A folder discussing the Model 
AA high speed adjustable wrapping ma- 
chine for “tight seal” wrapping. 


Plant Supplies and Accessories 


18. Anti-Fricrion Brartncs—Link-Belt 
Co. Catalog 1520, a 40-page illustrated 
catalog of the complete line of Link-Belt 
anti-friction bearing units available in pil- 
low-blocks, hangers, take-ups and special 
mountings. 


19. Borers, Evecrric — Commonwealth 
Electric & Mfg. Co. A leaflet giving 
specifications and the prices for “Comm- 
O-Lectric” electric heating, automatic steam 
boilers in the range from 3 to 25 b.hp. 


20. Diese. Encines—Worthington Pump 
& Machinery Corp. Bulletin F-500-B29, 
describes vertical four-cycle direct-injec- 
tion Type C diesel engines. 


21. Evecrric Fans — Wagner Electric 
Corp. Bulletin 178 lists and describes vari- 
ous types of industrial and office fans pro- 
duced by this company. 


22. Forcep STEEL Vatves—Consolidated 
Ashcroft Hancock Co. Bulletin 7000, il- 
lustrates and gives specifications for this 
company’s line of forged steel globe valves 
and globe check valves. 


23. GEARING AND SPEED REDUCERS—The 
Ohio Gear Co. A 128-page catalog de- 
scribes this company’s complete line of 
spur, bevel, worm and other gears, also 
motorized speed reducers. 


24, INsuLATION — Johns-Manville. New 
catalog of industrial products covers the 
subjects of insulation, packing, refractories, 
roofing and siding, flooring, friction mate- 
rials, electrical materials, and transite pipe 
made by this company. 


25. Pire—Bethlehem Steel Co. Folder 
No. 345 covers the subject of pipe manu- 
facture from the standpoint of quality. 


26. Power GENERATORS—General Electric 
Co. Bulletin GEA-2295, describes turbine- 
generator sets, in sizes from 10 to 400 kw., 
for direct current generation. 


27, Vatves—The Lunkenheimer Co. Cir- 
cular No. 555, entitled “Guide for select- 
ing valves, boiler mountings and lubricat- 
ing devices,” is a 16-page illustrated list 
of the various types of this equipment man- 
ufactured by this company. 


Trucks, Tractors and Accessories 


28. Tire CatcuLaror—The B. F. Good- 
rich Co., Akron, Ohio. As an aid in the 
selection of tires for 14-ton trucks, this 
company has recently issued a special slide 
rule called “A Truck Tire Calculator,” and 
an accompanying bulletin called, “Practical 
Guide for Tire Combinations on 14-Ton 
and Larger Trucks.” 


29. Truck Sarety — The Four Wheel 
Drive Auto Co. A 24-page illustrated bul- 
letin discusses the safety advantages of 


four-wheel drive trucks in _ industrial 
haulage. 

Control Equipment 
30. THerMometers — The Bristol Co. 


Catalog No. 1250 is an 88-page catalog 
giving full information concerning this 
company’s line of indicating and recording 
thermometers and also giving information 
on the theory and practice of thermometry. 


Laboratory Equipment 


31. Lasoratory Equrpment—Laboratory 
Construction Co. A 40-page bulletin, il- 
lustrating and describing various items of 
laboratory equipment made by this com- 
pany. 
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CoNTINUING its rebound from the first 
quarter slump, general business activity 
registers 74.2 per cent of normal as 
indicated by the Business Week index. 
This point, for the week ending May 23, 
is 3.63 per cent improvement over five 
weeks ago. Car loadings, construction, 
electric power consumption, and auto- 
motive production are the bright lights. 
Commodity prices, particularly those of 
agricultural products, continued to fall. 

U. S. Department of Labor reports 
prices for all commodities to be 1.88 per 
cent lower for the five weeks ending May 
23. Those for farm products and food 
fell 3.10 and 4.44 per cent, respectively, 
during the same period. The general 
index of weighted prices compiled by 
the New York Journal of Commerce 
dropped 2.12 per cent during the month 
ending May 23. Prices of grain fell 
9.36 per cent; food 4.09 per cent in the 
same period. 

No sharp reversals of price or sup- 
ply appeared among important food- 
stuffs during the past month. As was 
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Indices of farm petoee are from the U. 8. Department of 
Agriculture. Employment, payrolls, wholesale prices and 
retail prices from the U. 
business activity index is that of The Business Week. The 
cost of living index is from the National Industrial Con- 
ference Board. Data on prices of feed grains and dairy 
products are from the U. 8. Department of Agriculture. 
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expected, the situation as to the supply 
of meat animals continued to improve, 
and hog prices on May 19 had reached 
a level $1.50 below that of April 1, and 
as low as at any time in May, 1935. The 
decrease in beef cattle prices was also 
continued. 

Many forecasts of winter wheat yield, 
made by the government of May 10, and 
also by private forecasters about the 
same time, indicated a much lower yield 
than did earlier estimates. However, 
with improved weather conditions in 
the winter wheat growing areas later 
in the month, fall delivery prices con- 
tinued to recede. 

Dairy products prices continued to 
decline somewhat with the seasonal 
trend, but low output of butterfat, and 
below-normal butter make, prevented 
the decline in butter prices from ex- 
tending very far. 

One outstanding trend that has come 
to light during the month is the marked 
increase in the tonnage of soybeans that 
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first quarter of 1936, at 234,961 tons 
crushed, showed more than 300 per cent 
increase over the quantity crushed in 
the same period of 1935. 

Cocoa bean consumption shows a 
steady rise. Last year recorded a 22 
per cent jump over 1934 in the United 
States. The first third of 1936 shows 
about an 8 per cent increase in cocoa 
bean consumption in the U. S. over the 
same period of 1935. 





Construction News 
Total 
Awarded Awarded 












































Pending May 1936 
(thou- (thou-  (thou- 
sands) sands) sands) 
ee) LEPC TION alte $40 $859 
Seceuane bigcasas\eniaiete $904 254 2,272 
Canning and Pre- 
ei) ee Nene Boca cous 
Confectionery.......  .... sites 30 
Grain Mill Products. 187 300 2,122 
Ice Manufactured... .... Aare 224 
Meats and Meat 
Products......... 62 197 512 
Milk Products...... 54 37 677 
Miscellaneous....... 8 1,088 1,744 
$2,224 $1,916 $8,440 
—~|60 05 
RETAIL FOOD PRICES, 005 
2150 r COST OF LIVING ——]'8 
Retail ——j 95» 
Sn food \ © 
3130 iprices Lo) 
w!20 ——_ <=. t=~ 85 : 
SHOPHTRT [Costof, 80 
5 100 living —_}_____+ 15 
° 
a i 
= 180 - , 
= Retail food prices} VY 
* 70 (1925-/925-100) - 60 
~ le OM PASE. I 
































60. 55 
Loins FAVAODFAVAOD 
Seer ee 1935 1936 


FOOD INDUSTRIES — June, 1936 








= Daas Pe Om a 


1 tons 
er cent 
hed in 


ows a 
1a 22 
United 
shows 
cocoa 
ver the 


i. 
o 
on 


Cost of Living(\923= 


SRSASBS 





In the Current of Events 


© Windfall levy, but no processing taxes, in Senate tax plan 


® Reciprocal trade treaty with France favors several foods 


® Food and drug, price-discrimination measures gain headway 


© Bakers get advice on technical and merchandising problems 


Senate Plans Windfall Tax 


No NEW processing taxes were included 
in the tax program prepared by the 
Senate Finance Committee last month, 
but the committee did conform with the 
Administration’s request for a “wind- 
fall” levy on impounded and unpaid 
processing taxes. The full burden of 
new permanent revenue of $620,000,000 
annually was placed upon corporations 
and stockholders in the form of a flat 
18-per cent corporate income tax, a 
super tax of 7 per cent on undistributed 
income of corporations, a capital stock 
tax of $1.40 a thousand, an excess 
profits tax and a 4-per cent levy on cor- 
porate dividends in the hands of stock- 
holders. 

The committee also approved an im- 
port tax of 44 cents a pound on vege- 
table fats and oils. 


Food Bill Moves Along 


Arter a delay lasting since the con- 
vention of Congress, the House Inter- 
state and Foreign Commerce Committee 
favorably reported a modified Copeland 
food and drug bill on May 20. But there 
still remains much doubt as to likeli- 
hood of enactment before adjournment. 
If the House passes the bill as reported, 
there will be difficulty in reconciling it 
with that passed by the Senate last year. 
Among the differences between it and 
the Senate measure is that control of 
advertising is under the Federal Trade 
Commission instead of the Food and 
Drug Administration. 


French Treaty Favors Foods 


APPRECIABLE benefits accrue to ex- 
porters of food to France through in- 
creased quotas, stabilized tariffs and re- 
duced duties provided in the Franco- 
American trade agreement signed May 
6. Among the foods for which French 
tariffs were directly reduced are grape- 
fruit (with a 50 per cent cut), unsweet- 
ened canned pineapple, dried prunes, 
Taisins and canned asparagus. Those 
favored by being bound against a duty 
merease include dried peaches, apricots, 
apples, pears and frozen salmon. 

Ower duties obtain as a result of 
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Elected president of Quality Bakers 
of America 


“most-favored-nation” treatment for 
whole (milled) rice, canned salmon and 
crustacea (lobsters, shrimp and crab- 
meat). Canned sardines are granted 
lower rates for specified quantities. 

Foods to be admitted to France in 
larger quantities include canned salmon 
and fresh apples and pears. 

No important concessions were made 
to France as far as foods are concerned, 


Conventions 


JUNE 

1-2—Flavoring Extract Manufacturers’ 
Association, Hotel Pennsylvania, 
New York. 

1-3—National Association of Manu- 
facturers of Fruit and Flavoring 
Syrups, Pennsylvania Hotel, New 
York. ; 

1-5—Association of Operative Millers, 
Baker Hotel, Dallas, Texas. 

2-5—American Association of Cereal 
Chemists, Adolphus Hotel, Dallas, 
Texas. 

8-12—-National Confectioners’ Associa- 
tion. Waldorf-Astoria Hotel, New 
York. 

15-16—-National Macaroni Manufac- 
turers’ Association, Edgewater Beach 
Hotel, Chicago. 

15-17—Biscuit and Cracker Manu- 
facturers’ Association of America, 
White Sulphur Springs, W. Va. 


New standards established for canned peas, effective Aug. 6 


except for a 50 per cent reduction in 
duties on sparkling wines and substan- 
tial reductions for light wines (in bot- 
tles but not in bulk). Tariffs also were 
cut with respect to Roquefort cheese, 
canned mushrooms, maraschino cherries 
and vanilla beans. 


Price Bills Gain Support 


PassAGE by the Senate of the Robinson 
price-discrimination bill, festooned with 
amendments including the entire Borah- 
Van Nuys bill on the same subject, has 
greatly increased the chance of enacting 
some legislation of this type before ad- 
journment of Congress. 

In the House, the pending proposal is 
the so-called Patman bill, as completely 
revised by a subcommittee after exten- 
sive hearings. This differs materially 
from the Senate form. The Patman 
bill has been reported favorably and 
will probably come up for action follow- 
ing the pending relief-appropriation bill. 
Assuming that the House approves, as 
seems probable, the final law will be 
written by a conference committee of 
the two houses subject, of course, to 
their final approval. 


Bakers Get Pointers 


BAKERS should pay special attention to 
the development of marketing facts, 
creative sales plans and intelligent ad- 
vertising, building not for the day or 
the week, but for years ahead. This is 
what W. S. Allison, general manager, 
told members of Quality Bakers of 
America at their general conference in 
New York recently. The good will and 
the business created by the right kind 
of planned advertising will be one of 
the great resources of strength in the 
years ahead, he said. 

Speaking on a technical phase of bak- 
ing, Dr. Oscar Skovholt told the bakers 
that “a real testing of flour suitability 
involves baking tests with varying mix- 
ing treatments, different fermentation 
times and different formulas.” For- 
merly professor of bio-chemistry at 
University of Minnesota, Dr. Skovholt 
will supervise a chemical research la- 
boratory which the Association will add 
to its central service quarters. The 


319 





laboratory will examine the ingredients 
of breads and test the finished product 
as to appearance, crust, texture, flavor 
and aroma. 


Another Sugar Bill 


taken into consideration before the bill 
could be put before the House. 

The Administration’s bill is similar 
to that introduced by Senator Harrison 
at the request of Senator Costigan, au- 
thor of the original act. It provides 
benefit payments of 374 cents a hundred 
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ALTHOUGH four substitute bills for the pounds of sugar, ties the sugar program filtering, by evaporation under a 
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; Oakite materials because they provide a high | tion have resulted in a number of ad- = 
KETTLES ees ee ee Se ee ee + ditional seizures in the F&DA cam- a 
a do it quickly and at low cost! 2 : 
: ; ; paign against substandard preserves. ... sii 
Write rgd i eg. agg mailed pone Confectionery manufacturers distributed hig | 
on request, without obligation on your part an : 
find po the many cheatin you yi Pit as mies ae nom of their protucts hee Dei. 
a result of our 27 years’ experience helping con- ere distributors last yak, the 
cerns like yours. pared with 58.6 per cent in 1934, 567 . ) 
in 1933 and 53.7 in 1932. eu 
Manufactured only by vege 
=a OAKITE PRODUCTS, INC., 26C Thames St., New York | West TENNESSEE is increasing in = eR 
= ' 7 St portance as a source of supply for cold- §— 
I PASTEURIZERS Branch Offices and eee fare in All Principal pack strawberries, with plans for ba 
packing 2,250 bbl. this season. . - - 
Northwestern Turkey Growers’ Ass0- es, 
ciation is experimenting with the cat- thins 
ning of turkey meat. coffe 
> Taxes on chain stores, soft drinks, of 1 
~— — ang chewing gum “re - a ° 5 
sd a a ag Sg ave been approved by the Kentuc 
SPECIALIZED INDUSTRIAL CLEANING MATERIALS & METHODS general assembly. a pe 
June 
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Men ...vdobs... and Companies 


Industry 


@ Armour & Co. has opened another 
branch at San Francisco. 


@CARNATION Co. is constructing a 
milk cooling plant at Okolona, Miss., 
from which milk will be shipped by tank 
truck to its Tupelo condensery. 


@ GENERAL Foops Corp., New York, is 
marketing a new coffee, “Showboat,” 
in some sections of the South. Sold on 
an. experimental basis, the coffee is 
packed in paper bags enclosed in trans- 
parent cellulose. 


¢Herwic & LeircH Corp. has ac- 
quired Tidewater Pickle Co., West 
Point, Va., and will make major im- 
provements. V. M. Barlow continues 
as manager. 


¢H. P. Hoop & Sons, INc., recently 
took over the Marioni Ice Cream Co., 
New Haven, Conn. The personnel will 
not be altered. 


@IGLEHEART Bros., Inc., has leased 
Collins Flour Mill, Pendleton, Ore., to 
provide for an increased demand for 
cake flour in the West. 


®KrarT-PHENIX CHEESE Corp. is 
now operating a plant at McEwen, 
Tenn. Built to handle 30,000 Ib. of 
milk daily, this is the third Kraft plant 
in Tennessee. 


*Lispy, McNEILL & Lippy is erecting 
a new warehouse and office building at 
Memphis, Tenn. 


*Per Mitk Co. has taken over, with 
a two-year option to buy, the plant of 
Beech Milk Products Co., Philadel- 
phia, Miss. The plant will be used as 
a receiving station. 


® Puittips PackING Co. has purchased | 


its fifteenth factory, located at Laurel, 
Dei. Originally owned by Valliant Co., 
the plant will be modernized to pack to- 
matoes, beans, spinach, beets and other 
vegetables. 


° is 
Ramspett Packinc Co., Rockland, 
€., plans to manufacture cat food from 

sardine scraps. 


‘ ; 
STANDARD Branps, Inc., is con- 
structing in Kansas City, Mo., a new 


oasting plant to ha ea c i y 
coffee T V c capacit 
of 1,000,000 lb. a month. 


+ ; . 
SuNNy Brook Dairy will establish 
4 pasteurizing plant and creamery at 
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Florence, Ala., to be opened about 


June 1. 


© Swirt & Co. is erecting an ice cream 
plant at Knoxville, Tenn. 


@ Texas VINEGAR Co. is building at 
Fort Worth a plant with a capacity of 
1,250,000 gal. annually. 


Personnel 


© A. J. BaTEs, Jr., has been named gen- 
eral manager of G. Heileman Brewing 
Co., La Crosse, Wis. 


® Harotp L. BUMBALEK _ succeeds 
William E. Lovell, resigned, as man- 
ager of Meier Ice Cream Co., Mil- 
waukee. 
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5c a Month Upkeep 
for 51 Trucks 


That is the maintenance cost 
reported by one user over a 
2-year period. Yale Trucks 
stand the gaff! Year in, year 
out, they handle capacity 
loads without flinching. Steel 
constructed, precision built, 
exclusive features provide 
easy roll, easy lift, years of 
constant service. 


CYALE-) 


Write today to 





THE YALE & TOWNE MFG. CO.» 
PHILADELPHIA DIVISION 


HOW THE RIVITZ COMPANY 
CUT HAULING COSTS 75% 


TODAY 


THOUSANDS REPORT 
TREMENDOUS SAVINGS 


Fourteen years ago, a state- 
ment like that made by the 
Rivitz Company was vitally 
important news to industry. 


Today it is just as important 
—but reports of such huge 
savings are common because 
the use of Yale (Stuebing 
Cowan) Trucks has been 
vastly multiplied throughout 
the industrial world. 


WHY? Because this mod- 
ern equipment DOES save 
many thousands of dollars 
for users by their speed, ef- 
ficiency, safety and amazing 
durability in lifting and haul- 
ing all types of materials. 


The evidence is overwhelm- 
ing. It is FACT, not theory; 
ACTUAL EXPERIENCE, not mere 
conjecture. In every field of 
industry, stories of Yale per- 
formance are everyday news. 


Yale Trucks can save YOU 
money. Weare ready to prove 
this to you beyond question 
by the experience of your 
own industrial neighbors. 


ee Aan | 
* 


7. 


y ee 





7 PHILADELPHIA 
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® Georce C. Emricu recently was 
made vice-president of Franklin Brew- 
ing Co., Columbus, Ohio. 


© Frank A. GopcHAUx, JR., has suc- 


ceeded his father as _ president of 
Louisiana State Rice Milling Co., 
Abbeville, La. The elder Mr. God- 


chaux now is chairman of the executive 
committee. 


@ AnpREW M. Gray, Maryland Biscuit 
Co., Baltimore, heads up the Technical 
Institute of Independent Biscuit Manu- 
facturers. 


© Dr. J. T. JARDINE recently was ap- 
pointed director of research for the 
Department of Agriculture. 


® Dr. G. C. Nortu, formerly with Wis- 
consin Alumni Research Foundation, 
has become affiliated with Beatrice 
Creamery Co., Chicago. 


© LAWRENCE OrRTMAN, Ortman Bak- 
eries, Omaha, recently was named presi- 
dent of Nebraska Master Bakers’ As- 
sociation. 


® Dr. Sutton ReEpFERN, Johns Hop- 





DOES YOUR CLEANER 





Clean all your equipment, utensils and con- 
tainers faster and thoroughly with Metso and 
keep them shining and lustrous. You pay no 
more for the extra safety margin in Metso. 


Try a sample yourself, or let our field man dem- 
onstrate Metso’s safety to you. 


PHILADELPHIA QUARTZ COMPANY 


EST. 1831 


General Offices and Laboratory: 125 S. Third St., 
Phila., Pa. Chicago Sales Office: Engineering Bldg. 
Distributors in 60 cities. Sold in Canada by National 
Silicates Ltd., Toronto. 
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OR DOES IT go right on etching 

and spangling metal surfaces without restraint ? 

Controlled cleaning is possible only with a con- 

trolled cleaner — METSO. 

Leading food manufacturers rely on Metso for 

a two-fold purpose: 

1. Vigorous alkali activity to remove all dirt, 
fats, oils quickly, completely 

2. Silica monitor action to curb corrosive effect 
On sensitive metal surfaces 


METSO CLEANERS 










U. S. Pat. 1898707 








Son 


REG. U.S. PAT OFF 

















ARTHUR C. SCHIER 


He succeeds E. C. Nettels, retired, as 
general traffic manager of General 
Foods Corp., New York. He has been 
active in traffic work for nineteen years, 


kins University, went with Fleischmann 
Laboratories, New York, on June 1, to 
do research on enzymes. 


® Oscar A. SPIEGELHALDER has re- 
signed from the administrative staff of 
St. Johns University, Brooklyn, N. Y., 
to become connected with Beech-Nut 
Packing Co. as experimental baker and 
chemist. 


® Joun R. STROHECKER now is exect- 
tive vice-president of Runkel Bros, 
Inc., New York. He had been assistant 
general sales manager of Bauer & 
Black, Chicago. 


© LeonarpD W. SryveE, for five years as- 
sistant manager of the Norfolk branch 
of Standard Brands, Inc., recently be- 
came manager of that branch. He suc- 
ceeds Joseph J. Karl, now with Hobbs 
Bakery, Inc., Norfolk. 


© Pup K. Wrictey, president of 
Wm. Wrigley, Jr., Co., Chicago, is now 
a director of Gunnison (Utah) Sugar 
Co. 


Deaths 


® Arsert Bune, 81, a founder of 
Bunte Bros., Chicago, May 4. He had 
retired in 1929. 


©C. N. Coscrove, chairman of the 


board of Minnesota Valley Canning Co. 
Le Sueur, recently. 
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GEORGE M. ARMOR 


American Spice Trade Association re- 

elected him president at the annual 

convention last month. He is with 
McCormick & Co., Inc., Baltimore. 


¢j. W. Haves, 83, president of Jersey 
Ice Cream Co., Minneapolis, Minn., re- 
cently. 


¢ H. R. Isary, 66, a vice-president and 
director of Isaly Dairy Co., Youngs- 
town, Ohio, April 27. 


®©Wit11am Ke tty, 77, president of 
William Kelly Milling Co., Hutchinson, 
Kan., April 28. He had been active 
as a miller for more than 60 years. 


*SamueL R. Kennepy, 89, for 50 
years president of Kennedy Creamery 
Co., Philadelphia, May 4. 


* BenJAMIN Lewis, president of Lewis 
Packing Co., Omaha, recently. 


*Dr. Cuartes E. MANGELS, former 
president of American Association of 
Cereal Chemists, recently. He was with 
the North Dakota Agricultural Experi- 
ment Station. 


*Curistran ScHwartz, president 
emeritus of Quality Master Bakers of 
America and retired vice-president of 
Bixler Baking Co., Youngstown, Ohio, 
May 10, 


*CHartes H. STEUBER, 50, superin- 
tendent of Kurth Malting Co., Mil- 
waukee, April 26, 


* Epwarp L. Wemp te, 70, for many 
years vice-president and general man- 
ager of Warner Sugar Refining Co. and 
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for the past six years with Lamborn & 
Co., New York, May 12. 


Associated Industries 


® AMERICAN Can Co., New York, an- 
nounces the election of W. H. Phelps, 
formerly president, to chairman of the 
board. C. E. Green, vice-president and 
comptroller, becomes president. 


© Bristot Co. has appointed L. E. 
Mustard district manager at Detroit. 


®Lincotn Etectric Co. announces 
these changes in its sales personnel: 
J. S. McKeighan is stationed in Dayton, 
Ohio; J. B. McCormick, in Fresno; Paul 
W. James, in Binghamton, N. Y. 


© Repustic STEEL Corp. has appointed 
Jensen-Byrd Co., Spokane, distributor 
of Enduro stainless steel, and Cameron 
& Barkley Co., Jacksonville and 
Miami, distributor of tubular products. 


© THappEus G. SEARLE, 52, general 
sales manager of Continental Can Co., 
New York, died May 18. 










Winning New 
Users rapidly! 


FA 


ADJUSTABLE 
WRAPPING 
MACHINE 





The model FA, a recent addition to our 
line, is one of the most popular .wrapping 
machines we have ever introduced—and 
that’s saying a lot! Here’s why: 


Moderate Price—Offers advantages 
formerly obtainable only in machines sell- 
ing at much higher price. 


Adjustable for a wide range of package 
sizes. 


Versatile—Can be adapted to practic- 
ally any type of wrapping material. 


Simple in construction—easily adjusted. 
Fast— 60 to 75 per minute. 


Smooth in action—no hard, jerky 
motions. 


Saves floor space—Occupies only 
6'6”x5’. 

If you have to replace obsolete wrapping 
machines, you certainly should consider 
the FA. If you are wrapping packages by 
hand, the FA will show large savings, even 
if operated only part time. 


Write for complete information. 


PACKAGE MACHINERY COMPANY 
SPRINGFIELD, MASSACHUSETTS 
New York Chicago Cleveland Los Angeles 
Mexico: D. F. Apartado 2303. Peterborough, England: 
Baker Perkins, Ltd. Melbourne, Australia: Baker 
Perkins, Pty., Ltd. 

































PACKAGE MACHINERY COMPANY 


Over 200 Million Packages per day are wrapped on our Machines 
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PATENTS 


Cereal Products Cooked and Extruded in 
Plastic Form Through an Extrusion Cylin- 
der Under Piston Pressure—Frank D. 
Campbell, Cedar Rapids, Ia., to Quaker 
Oats Co., Chicago, Ill. No. 2,036,681. April 
7, 1936. 


Sugar Recovered From Limed Solution by 
Disintegrator Action—Sherman Chase Mere- 
dith, San Mateo, Paul Warren Alston, Ber- 
keley, and Edward Taber Winslow, Sara- 
toga, Calif., to Spreckles Sugar Co., San 
Francisco, Calif. No. 2,036,818. April 7, 


1936. 


Cellular Foods Reduced to Less Than Nor- 
mal Cell-Size Particles Preliminary to Dry- 
ing Over Heated Surface—William W. Cow- 
gill, Fairfield, Conn., to Sardik, Inc., Jersey 
City, N. J. No. 2,037,009. April 14, 1936. 


arch-Containing Cellulose Food Cooked to 
et a Softencd Mass in Which the Cel- 
lulose Particles are Reduced to Substan- 
tially the Same Size as Particles of Extra- 
Cellular and Sub-Divided Starch—John 0 
Knowles, to Libby, McNeill & Libby, Chi- 
cago, Ill. No. 2,087,029. April 14, 1936. 


Crushed Roasted Coffee Freed of Air by 
Vacuum and Subjected to Carbon Dioxide 
Gas Pressure Prior to Airtight Packaging 
—David Pelton Moore, Avon Park, Fla., to 
Max A. Schlesinger, New York, N. Y. No. 
2,037,037. April 14, 1936. 


Noodle-Like Product Made From Gluten- 
Free Starch and Egg Yolk — Rose G. 
Perewe, Brooklyn, N. Y. No. 2,037,042. 
April 14, 1936. 


Fresh Flavor-Imparting Ingredients Solidi- 
fied by Freezing and Reduced to Small- 
Sized Pieces for Distributing in Solid Form 
Throughout Food Mixture — Charles H. 
Vogt, to Modern Food Process Co., Phila- 
delphia, Pa. No. 2,037,355. April 14, 1936. 


Sliced Bread Loaf Inserted Into Protective 
Bag by Mechanical Means—William Beau- 
clerk, Irvington, N. J., to Pure Maid Prod- 
ucts Co. No. 2,037,362. April 14, 1936. 


Cream Treated to Make Butter Fat Glob- 
ules of Uniform Size and Tempered to In- 
crease Viscosity Conducive to Whipping— 
Joseph Willmann, Derby, Conn. No. 2,037,- 
405. April 14, 1936. 


Green Corn Husking Machine — Floyd A. 
Knight, Cedar Rapids, Ia., to Food Machin- 
ery Corp., San Jose, Calif. No. 2,037,661. 
April 14, 1936. 


Doughs Twisted by Mechanical Means— 
Charles ‘J. Kummer, to Sheboygan Machine 
Co., Sheboygan, Wis. No. 2,037,985. April 
21, 1936. 


Yeast-Leavened Dough Mechanically Tested 
to Determine Critical Maturity Point—Wil- 
liam L. Heald, one-half to Flour Mills of 
America, Inc., Kanses City, Mo. No. 
2,038,044. April 21, 1936. 


Licorice-Containing Confections Shaped to 
Imitate Smoking Pipe—Clarence M. Kretch- 
mer, to American Licorice Co., San Fran- 
cisco, Calif. No. 2,038,366. April 21, 1936. 


Shelled Eggs Coated With Deposit of Cal- 
cium Carbonate, Mild Organic Acids, and a 
Light Film of Mineral Oil to Reduce 
Natural Porosity of Shell—Faw Yap Chuck, 
ag ++ pea Calif. No. 2,038,540. April 


Ice Cream Sundaes Made Ready-to-Serve 
by Solidifying in Trancated Cone Form— 
Frederick Thomas Krein, Park Ridge, II1., 
to Vortex Cup Co., Chicago, Ill. Nos. 
2,038,575 and 2,038,576. April 28, 1936. 


Finely Ground Apple Pomace Washed in 
Mixture of Alcohol, Acid and Water, Pre- 
liminary to Adjustment of Acidity, Drying 
and Standardizing of Dried Mass to Have a 
Predetermined Jelling Strength—Herbert T. 
ot Anaheim, Calif. No. 2,038,582. April 
Container for Food Prepared From Hull or 
Skin of Natural Fruit — Hubert A. MclIl- 
vaine, Cleveland Heights, Ohio, to the Conti- 
nental_ Fruit Products Co., Frostproof, 
Fla. No. 2,038,584. April 28, 1936. 
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Rancidity Development in Oil-Containing 
Foods Inhibited by Flexible Packaging Ma- 
terial Having a Vegetative Anti-oxidant 
Surface—Sidney Musher to Musher Founda- 
tion, Inc., New York, N. Y. No. 2,038,752. 
April 28, 1936. 


Hop-Flavored Beer Made From Prune and 
Malt Liquors—Eberhard A. Klepper, Pai- 
cines, Calif. No. 2,038,939. April 28, 1936. 


Fish Cut Into Can Lengths and Put in Cans 

by Mechanical Means—Walter E. Rooney, 

Bellingham, Wash., to American Can Co., 

ved York, N. Y. No. 2,039,350. May 5, 
36. 


Prepared Cake Mixtures Packaged in Cans 
With Center Heat-Conducting Tubes to be 
Used as Baking Container—John N. Young, 
Brooklyn, N. Y., to American Can Co., New 
York, N. Y. No. 2,039,374. May 5, 1936. 


Starch Produced From Wet Starch-Bearing 
Material—Albert Peltzer, Jr., Palo Alto, 
Calif., to Merco Centrigual Separator Co., 
Ltd., San Francisco, Calif. No. 2,039,605. 
May 5, 1936. 


Lecithin-Containing Nutrients Prepared by 
Distilling Phosphatide-W ater Emulsion 
With Sugar-Containing Material — Bruno 
Albert Rewald, Hamburg, Germany, to 
American Lecithin Co., Cleveland, Ohio. 
No. 2,039,739. May 5, 1936. 


Metal Foils Having a Thickness of 0.005 to 
0.03 mm. Used for Clarification of Beer— 
Rudolf Seibel, Dusseldorf-Oberkassel, Ger- 
many. No. 2,039,839. May 5, 1936. 


Reamer Type of Extractor for Handling, 
Cutting and Juicing Fruits on a Production 
Scale—Harold F. Watkins, Oakland, Calif., 
to Watkins Fruit Machinery Co., San Fran- 
cisco, Calif. No. 2,040,114. May 12, 1936. 


Staling of Yeast-Leavened Bread Retarded — 
by Use of 4 Per Cent of ye igh oe K. @ 
eee and Benjamin R. Harris, Chicago, — 
Ill., to Standard Brands, Inc., New York, — 
N. Y. No. 2,040,249. May 12, 1936. 5 


Non-Liquid Foods Canned in Substantially — 
Dry State by Sterilizing With Steam — 
Under Pressure with Cans in Inverted Po- — 
sition Prior to Sealing—Charles O. Ball, © 
River Forest, and Paul C. Wilbur, Oak © 
Park, Ill., to American Can Co., New York, © 
N. Y. No. 2,040,726. May 12, 1936. x 


Candy Made From the Non-Fibrous Con- ~ 
stituents of Ground Rice and Malted Barley — 
—Young S. Kang, Chicago, Ill., to Minerva ~ 
L. Guthapfel, Sugarless Candy Co., Evans- ~ 
ton, Ill. No. 2,040,943. May 19, 1936. a 


Milk or Cream Pasteurized and Degasified 

a Three-Step Continuous Process — — 
Thomas Edward French, Kingston, Eng- 
land, to the Aluminum Plant and Co, 
Ltd., London, England. No. 2,041,059. Ma 
19, 1936. 


Biscuits Baked on Traveling Oven Band — 
With Meshlike Openings Loosened From 
Bands While Warm and Soft by Mechanical 

Means—Robert Savy, Courbevoie, France, © 
to Baker-Perkins Co., Inc., Saginaw, Mich. ~ 
No. 2,041,091. May 19, 1936. 4 


Cereal Foods Prepared With Wheat Germ — 
as a Major Ingredient to Contain More ~ 
Than Ten Times the Vitamin Content of © 
Whole Grain—Charles Hoffman, Crestwood, — 
N. Y., to Ward Baking Co., New York, © 
N. Y. No. 2,041,129. May 19, 1936. : 


Fondant of the Hand-Rolled Cream Type 
Made From About 80 Parts Dextrose, 20 — 
Parts Sucrose and Invert Sugar and 0.4 to © 
1.0 Parts Pectin—Albert Adams Lund, Port — 
Washington, N. Y., to California Fruit 
Growers Exchange, Los Angeles, Calif. No, 
2,041,197. May 19, 1936. > 


Milk Pasteurized and Cooled in a Com- ~ 
partment Heat) Exchanger Under Thermo- ~ 
static Control—Edwin Prestage, London, 
No. 2,041,483. May 19, 1936. 


England. 


Miscellaneous Publications 


Dust Exp.osions Durinc Fire FIGHTING. 


By David J. Price, Chemical Engineer- 
ing Division, Bureau of Chemistry and 
Soils, Washington, D. C. 1936. 9 pp., 
5%x9%4 in. Price, 5 cents; obtainable 
from Superintendent of Documents, 
Washington, D. C. 


Known as Circular No. 385, U. S. De- 
partment of Agriculture, this booklet em- 
phasizes the dust-explosion hazard exist- 
ing in grain elevators, flour and feed mills, 
starch factories and cocoa, malt, powdered 
milk, and similar food product plants as 
well as in those of other dust-producing 
commodities. Causes of dust-explosions 
and methods of preventing them are classi- 
fied and discussed. 


ALMANAC OF THE CANNING INDUSTRY. 
Published by The Canning Trade, 20 
South Gay St., Baltimore, Md. 1936. 
226 pp., 6x9 in., paper. Price, $1. 


For 21 years this compact reference book 
of statistics, prices and other data for the 
canning industry has been published as a 
supplement to The Canning Trade. Such 
information is not easily found except in 
this compilation. 


Tue Executives’ INSTITUTE FOR APPLIED 
Economics. Published by National In- 
dustrial Conference Board, Inc., 247 
Park Ave., New York, N. Y. 1936. 24 
pp. 58x83 in. paper. 


Announcing the formation of a new di- 
vision of the National Industrial Confer- 


ence Board, this booklet reviews the origin, 
growth, purpose and future plans of the 
N.I.C.B. and explains the need for, the 
purpose of, and the operation of the Ex- 
ecutives’ Institute. 


Air CONDITIONING FOR CoMFORT. SECOND 
Epition. By Samuel R. Lewis. Pub- 
lished by Keeney Publishing Co. 6 
North Michigan Ave., Chicago, III. 1935. 
277 + VII pp., 5%x8% in. cloth, illus- 
trated. Price $2.50. 


Although discussing comfort air condi- 
tioning for use in offices, theatres, and resi- 
dences, the chapters on terminology, for- 
mulas and methods, psychometric tables 
and charts, humidifying and dehumidify- 
ing are helpful to one wishing to fam- 
iliarize himself in a popular way with the 
rudiments of air conditioning. These funda- 
mentals apply equally to industry. 


ForeIGN COMMERCE YEARBOOK. Published 
by Bureau of Foreign and Domestic 
Commerce, Washington, D. C. 1935. 
386 pp., 64x92 in. Cloth. Price $1.25; 
obtainable from Superintendent of Doct- 
ments, Washington, D. C. 


After a lapse of a year, the U. S. De — 
partment of Commerce has _ revived this 
yearbook with the addition of statistics of 
bankruptcies and protested notes as well as 
increased use of value figures for agrictlr 
tural and industrial production. The. for- 
mer gold dollar is generally used as a DasiS — 
for the conversion of foreign trade statis: ~ 
tics. 4% 
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